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In  experimental  Pbilofophy  Propoftions  colleEied  from  the  Phenomena 
by  InduEii&n,  a  re  to  be  deemed^  notwithjianding  contrary  Hypothefes,, 
either  accurately  or  very  nearly  true ,  till  other  Phenomena  occur, p 
by  eivhich  they  may  be  rendered  either  more  accurate  or  liable  to 
Exceptions .  Newton  s  4th  Rule  of  Philof,  Pr.  Math, 
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Advertifement. 


TH  E  firft  Iketches  of  this  Eflay 
were  feveral  years  fince  put  into 
the  hands  of  Dr.  Lyttelton,  the 
late  worthy  Biftiop  of  Carlisle,  and 
Prefident  of  the  Antiquarian  Society  $ 
who,  with  all  the  qualities  that  en¬ 
deared  the  Friend  and  adorned  the 
Gentleman,  had  that  affeftion  to 
learning  and  fcience,  which  feems 
congenial  to  his  family. 

His  Lordfhip  prefented  to  the  Royal 
Society  that  Paper  and  a  Supplement 
to  it  i  and  they  are  publifhed  in  the 
54th  and  57th  volumes  of  the  Philo  - 
fophical  TranfaStions .  If  they  appear 
in  this  republication  with  any  new 
advantages,  they  are  owing  to  the 
friendly  and  candid  remarks  of  very 
diftinguifhed  judges,  of  this  fubje<ft| 

which. 


ADVERTISEMENT. 


which,  however,  appearing  infufficient 
to  overturn  this  theory,  led  me  to 
make  fuch  additions  and  to  try  fuch 
experiments,  as  feetn  to  clear  up  the 
objedions  made  to  it,  and  illuftrate 
and  enforce  the  principal  dodrine  with 
fo  much  preponderance  of  argument 
and  evidence,  as  will  probably  entitle 
it  hereafter  to  confideration  in  the  phy- 
fiology  of  the  nerves,  and  involuntary 
motions  of  animals  5  and  may  encou¬ 
rage  Undents  in  anatomy  to  fupply  my 
dsficiences,  and  become  improvers  of 
this  fubjed,  and  in  the  nervous  iyftem 
at  large;  which  is  every  where  an 
open  and  inviting  field  for  inventive 
Genius. 

1 

No  one  can  be  more  fenfible  than 

I  am,  that  with  very  inadequate  qu.a« 

locations,  I  have  undertaken  a  1110ft 

difficult  talk.  The  utmoft  I  flatter 

myfelf  to  have  done,  is  to  have 

Hum- 


ADVERTISEMENT. 


ftumbled  upon  a  Path  which  may 
be  beaten  by  others  to  the  inftrudion 
and  advantage  of  mankind.  In  this 
hope  I  iubmit  this  EfTay  to  the  Pub- 
lick*  and  I  believe  take  a  farewell 
of  this  fubject,  in  the  perfuafion  and 
words  of  Seneca*  u  multuna  adhuc 
Sf  reftat  operis*  multumque  reftabkf 
u  nec  ulli  nato  poll  mille  fecula  pra« 
cs  cludetur  occafio  aliquid  adhuc  ad- 
V  jiciendi.”  '  . 


ERRATA, 

page  a  7  line  5  Volifcition— read— Volition ; 
<=—=■73  line  4  are~read— feem. 

•=-="§5  note  (n)  this— read— -This  is  a  truths 
as  He  is— read— H  E  is, 

*  91  line  J4  wifom— read— wifiem® 
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SECTION  I. 


The  ufe  of  the  Ganglions  of  the  nerves 
not  hitherto  afcertained :  Introductory 
Propoftions  concerning  the  nerves  in 
general . 


THE  Ganglions  of  the  intercof-  Sect* 
tal,  or*  great  Sympathetic  Nerves,  I. 
defcribed  by  Fallopius  are  ob- 
long,  and,  very  hard  knotty  bodies  3 
the  ufes  of  which,  have  not  been  fatif- 

A  fadlorily 

fa)  The  word  Ganglion,  Is  a  Greek  root,  found  in  Cslsu.s, 
and  Galen,  and  preferved  in  modern  Books  of  Surgery;  it  was 
at  firft  ufed  as  the  name  of  certain  hard  Tumors,  feated  on  the 
ligaments  or  £news.  The  refembiance  of  the  ganglions  of  she 
serves,  real  fancied,  to  thefe  morbid  tumors,  was  probably* 

the  " 
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Sect,  fa&orily  afcertained  by  any  one.  From 
1.  fome  vague  refemblance,  which  Ana- 
tomifts  fancied  they  found  in  thefe 
knots,  to  thofe  in  the  roots  of  forne 

Plants  and  branches  of  Trees;  it  was 

*  ^  - 

fuppofed,  their  ufe  confided  in  giving 
fome  additional  firmnefs  to  the  nerves: 
but  this  has  not  often  been  repeated,  by 
Anatomical  writers  after  Willis  and 
Vieussens.  Few  Anatomifis,  have  in- 

f  •  -  '  ;  .... 

deed 

the  occafion,  of  their  being  called,  by  Fallopius,  indifcrimi- 

a 

nately  Ganglia,  as  well  as,  corpora  olivaria  &  Plexus,  Thefe 
Terms,  and  thofe  of  confociation,  and,  affociation^  of  nerves, 
were  ufed  by  fucceeding  Anatomifts,  as  fynonymous,  till  about 
the  beginning  of  this  Century :  That,  the  knots,  peculiar  to  cer¬ 
tain  nerves,  I  think,  for  the  mod  part,  are,  now  only,  called 
Ganglia.  The  other  unions  of  the  nerves,  without  intumefcence, 
or  hardnefs,  are  called  Plexus  5  and,  in  this  diftindt  fenfe,  we 
fhall  ufe  thefe  words,  throughout  this  Efifay  : 

u  Corpora  olivaria  aliquando  concrefcunt,  incerto  tamen  nu- 
c(  mero,  quae  nulla  alia  fubjiantia  cjuam  nervea  Sc  quafi  in  callutn 
te  cohcrefcente  conftant. — Cum  ego  primus  falem  nervorum  ca- 
tc  palam  obfervarim,  primus  quoque  nomine  impofito  plexum  appel- 
<c  labo  a  quo  plexn  plures  neryi  ad  cordis  bafim  feruntur.”  Fal- 
lop.  Obf,  Anat.  edit,  cum oper.  Ve sal.  p.  737.  Theingenious 
Dr.  Martin  concurs  with  Vesalius,  in  dimin, idling  the 
pretenfions  of  Fallopius  as  the  firft  difcoverer  of  the  ganglions 
of  the  nerves,  and  in  giving  that  honour  to  Galen,  See  Com* 
meat.  iftEusT.  Tab,  p»  208, 


Ganglions  of  the  nerves*  3 

deed  examined  this  Subjed,  with  that  Sect* 
attention  and  accuracy,  with  which  it  I. 
is  difcuffed,  by  the  learned  J.  M.  Lan- 
cisi.  He  imagined  the  Ganglions,  to 

be  mufcles  fui  generis ,  and,  like  other 

» 

mufcles,  capable  of  contradions  5  by 
which  he  thought,  the  nervous  fpirits 
were  accelerated  and  impelled  .with  fuch 
additional  forces,  as  are  by  him,  fup- 
pofed  neceffary  to  the  production  of  mo¬ 
tions  in  mufcles  fubjed  to  the  Will : 

And,  in  order  to  give  an  Idea  of  the 
ftrudure  of  all  other  Ganglia,  he  parti¬ 
cularly  defcribes,  and  delineates,  that 
of  the  firft  cervical  Ganglion.  ( b ) 

This  Theory  has  the  misfortune 
to  be  erroneous  in  its  foundation  ;  for 
that  mod  accurate  and  fkilfull  Inquirer 
into  fubjeds  of  this  nature,  the  illuftri- 
ous  Baron  PI  aller,  and  other  celebra¬ 
ted  Anatomifts,  have  not  been  able  to 

A  2  dif-  , 

(b)  See  La  n  cm’s  Diflertation  publiffoed  In  the  Adverfaria 
Anatomica  of  Morgagni*, 
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Sect,  difcover  this  mufcular  apparatus  in  the 
I.  JirJi  cervical  Ganglion  (c)  or  in  any  other 
sr^  Ganglion .  The  coverings  and  fubftance 
of  Ganglia*  with  the  appearance*  have 
all  the  firmnefs  of  ligamentous  fub¬ 
ftance,  but  are  incapable  of  that  ex- 
tention  and  contra&ion  which  mufcular 

fbres ,  ever  elaftic ,  always  allow  oft 

■  \  '  .  1 X.  ■  '  ,  t-,  .  ,  • 

Ganglions  beftdes,  inftead  of  being 
inftruments  fubfervient  to  the  Will,  are 
almoft  peculiar  to  nerves,  diftributed  to 
parts,  the  motions  of  which  are  totally 
involuntary.  And  our  Author  mud 
indeed  have  been  greatly  milled  by  his 
Hypothefis  not  to  obferve  this  ftriking 
circumftance.  The  Theory,  which 
prevailed  in  his  time  and  country,  of 
the  adtion  of  the  Dura  mater  upon  the 
Brain,  now  exploded,  might  lead  this 
great  Man  more  entirely  to  believe  an 
analogous  mufcular  power  in  Ganglions. 

But 


.  Haller’s  Elem,  Phyfiol*  Human.  Tom,  iv,  p.  203, 


Ganglions  op  the  nerves. 


But  the  Brain  needs  no  mufcular  force  Sect, 
to  imprefe  motion  upon  the  animal  I. 
fpirits  s  the  power  preftding  there ^  is  of 
a  different  kind:  Nor,  granting  Gang¬ 
lions  to  he,  as  is  ingenioufly  conje&ured 
by  Lancisi  and  Winslow,  fubfidiary 
Brains,  or  analogous  to  the  Brain  in 
their  ufes,  will  they  need  any  fuch  muf¬ 
cular  apparatus  and  force.  A  Power, 
in  fine,  abfurd  no  lefs  than  imaginary, 
as  it  fuppofes  the  force  of  mufcles  of 
the  greatefl  exertion  and  effedt,  to  be 
derived  from  thofe  of  leaft  bulk  and 
ftrength :  (which  mull,  ceteris  pari¬ 
bus,  be  in  proportion  to  the  quantity  of 
mufcular  fibres),  and  would  be  a  fingle 
inftance  of  a  mechanical  force  producing 
another  infinitely  greater  than  itfelf. 


a  a. 


The  accurate  Winslow,  reckons 
the  Ganglions,  efpecially  thofe  of  the 
fpinal  nerves,  to  be  fo  many  difperfed 
origins  of  the  great  lympathetic  nerves ; 


6  Essay  on  the  use  of 

Sect,  but  goes  no  farther  in  pointing  out  their 
L  ufe.  The  late  Profefibr  Monro,  in 
-nr-*-'  his  excellent  Treatife  upon  the  nerves, 
and  the  illuftrious  Baron  Haller,  in 
his  great  Work,  in  which  he  gives  a 
complete  view  of  every  thing  that  re¬ 
lates  to  the  phyfiology  of  the  Human 
Body,  with  moll  other  Anatomifts, 
efteem  the  ufes  of  the  Ganglions  ah- 
folotely  unknown. 

i  . 

Before  I  proceed  to  examine  into 
the  ufes  of  Ganglia,  it  will  be  proper 
to  premife,  as  firft  Principles,  the  fol¬ 
lowing  Propofitions  concerning  the 
nervous  fyftem,  which  are  demonll ra¬ 
ted  by  Anatomifts  and  Phyfiologifts. 

,  V  *  ’ 

i.  The  Brain  confifts  of  a  glandular 
fubftancc  of  a  cineritious  color,  and  a- 
bounding  with  blood  veflels,  called  its 
cortical  ftibftance  :  The  medullary  part 

/ 

of  the  Brain,  arifes  from  the  cineritious, 

and 


/ 


I 


I 


/ 


Ganglions  of  the  nerves,  7 

and  the  nerves  from  the  medullary  Sect. 
fubftance)  of  which  they  are  prolon-  I. 
gallons.  '“-"V'* 


2.  Every  Nerve  is,  properly  fpeak- 
ing,  a  bundle  of  fmaller  nerves,  or  cy¬ 
lindrical  threads  )  all  of  which  run  pa¬ 
rallel  to  each  other,  without  confufion 
(except  perhaps  in  Ganglions)  from 
the  Brain  to  their  terminations ;  every 
funicle  of  which  a  nerve  confifts,  has 
its  membranous  coat,  continued  from 
the  Pia  mater. 


3.  The  funicles  (2)  which  to  the 
mi  a  {lifted  eye  feem  Angle,  and  to  com¬ 
pote  a  nerve,  with  the  help  of  a  Micro- 
fcope,  are  found  made  up  of  innume¬ 
rable  fmaller  filaments. 

4.  These  nervous  filaments  or  threads, 
derived  from  the  medullary  part  of  the 
Brainy  convey  impreffions  or  fenfations 

to 
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Sect,  to  the  Soul,  or  fentient  Principle  feated 
L  there,.  • 

# 

5.  Undoubted  Experiments  demon- 
fir  ate  that  the  Power  of  voluntary  mo¬ 
tion  is  derived  from  the  Brain,  by  the 
nerves,  to  the  mufcles  of  the  part 
moved.  By  experiments  we  endeavour 
to  imitate  or  illuftrate  this ;  thus,  if 
the  Brain,  or  any  nerve  ifluing  from  it, 
be  ftimulated  by  any  irritating  caufe, 
the  parts  whofe  nerves  are  irritated, 
whether  in  the  Brain,  or  lower  down, 
will  always  be  convulfed.  And  liga* 
tures  upon  nerves,  with  no  lefs  cer¬ 
tainty  intercept  the  efficacy  of  this 
irritation  above  them,  than  they  render 
the  parts  paralytic  or  immoveable  by 
the  Will. 

v 

6.  But  this  power  or  caufe  which 
is  conveyed  by  nerves,  and  puts  mufcles 
in  adion,  is  not  inftantly  loft  in  nerves, 

when 


Ganglions  of  the  nevres.  9 

when  their  communication  with  the  Sect. 
Brain  is  interrupted  by  cutting  the  nerve  L 
afunder,  or  tying  a  tight  ligature  upon  v-“* ■v"** 
it.  For  if  the  nerve  be  irritated  below, 
or  betwixt  the  fedion  or  the  ligature, 
and  the  mufcle  it  goes  to  ;  the  mufcle 
is  convulfed  as  effedually,  as  if  the 
communication  with  the  Brain  had  not 
been  cut  off.  Thus,  after  the  Head 
is  cut  off,  irritations  of  the  fpinal  mar¬ 
row  convulfe  the  trunk  of  the  Body 
and  limbs  entirely  :  In  like  manner  irri-* 
tations  of  particular  nerves,  the  Phrenic 
for  example,  after  the  deftrudion  of 
the  fpinal  marrow,  throw  the  Dia- 

1 

phragm  into  convulfive  contradions  1 
Thus  the  mufcles  of  the  head,  eyes, 
and  tongue  are  convulfed  by  probes 
thruft  into  the  brain,  when  the  head 
is  feparated  from  the  body :  And  thus, 
the  Heart  itfelf  is  made  to  contrad,  af¬ 
ter  it  is  feparated  from  the  body,  bo 


B 


that 
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Sect,  that  it  is  evident,  that,  tho’  in  a  gene- 
I.  ral  view  and  ultimately,  the  nerves  and 
•"“V— — '  mufcles  depend  upon  the  brain  for  their 
fluid,  or  whatever  is  the  caufe  of  their 
energy,  yet,  that  depend, anee  is  by  no 
means  fo  immediate,  but  that  effefts 

/  -  i 

may  be  produced  by  and  in  nerves 
and  mufcles  feparated  from  the  brain, 
through  that  remaining  flock  of  en¬ 
ergy,  fometime  before  derived  from 
it,  and  not  fo  fuddenly  diffipated  and 
exhaufted,  as  forne  Theories  would  in¬ 
cline  us  to  believe. 

"■*  ,  *  * 

Hence  alfo  we  may  conclude,  that 

it  is  not  certain  that  Irritability  is  fo 
entirely  a  diftindt  property  of  mufcular 
fibres,  as  to  be  totally  independent  of 
the  nerves ;  as  no  experiment  can  be 
contrived,  in  which  mufcular  fibres  can 
be  perfedly  feparated  from  the  nervous 

web,  intermixed  with,  and  diffufed  a- 

\ 

0 

aiong 


j 
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i  i 


f  *  t 

mong  them  ;  and  to  which  'the  con-  Sect* 
traction  of  mufcles  irritated  after  fepa-  L 
ration  from  the  Body3  may  be  owing 
?n  a  great  meafure. 


,  •  /  •/ 


0/ 

- 
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SECTION  II. 

Seat  and  genuine  ufe  of  Ganglions , 

Sect.  i.  /H  ANGLIONS  are  obferved 
II.  VJ  to  be  feated  generally  upon 
—~v— — '  nervous  cords,  formed  by  the  union 
of  feveral  different  nerves ;  and  fome- 
times  too  before  nervous  cords  fend 
off  branches. 

V,  ^  V I 

All  of  them  except  the  ophthalmic 
ganglion,  (and  two  or  three  befides, 
belonging  to  the  fifth  pair  not  conftant- 
ly  found)  either  are  feated  upon  the 
great  fympathetic  nerves,  or  are,  as  we 
fhall  experimentally  fhew  hereafter,  to 
be  confidered  as  their  origins. 


2*  They 


/ 


Ganglions  of  the  nerves.  13 

2.  They  appear  to  abound  with  Sect, 
blood  veffels ;  and  it  is  obferved  by  M.  II. 
De  Haller,  that  the  nervous  filaments  -v— 
lofe  in  ganglions,  their  redilineal  pa¬ 
rallel  direction  (No.  2.  above)  and  feem 
to  be  intimately  commixed  therein  (d). 


3,  The  bulk  of  a  Ganglion  conftant- 
ly  exceeds  that  of  all  the  veffels  and 
nerves  which  it  receives,  and  of  which 
it  may  feem  compofed  ( e ).  Hence  we 

may 

{d)  This  was  already  obferved  by  Gl  is  son,  who  calls  the 
ordinary  unions  of  the  nerves  AJfodat tones,  and  thofe  now  called 
Ganglions,  he  calls  Plexus.  “  Inter  affociationes  hafce  &  plexus  id 
difcriminis  eft,  quod  illae  jibras  fuas peculiars  magis  diJlinElas,  minufq\ 
in<vicem  implicatas  fervent ;  quod  etiam  nodis  ut  plurimum  careant/’ 
Glisson,  deAnatome  Hepatis. 

This  is  confirmed  by  the  Authority  of  Baron  Haller,  In 
Ganglio  involucrum  ex  dura  cellulofa  tela  eft,  five  Vagina  Rubens 
firma,  ipfique  etiam  funiculi  nervei  interrumpuntur,  ut  fibrarum 
porro  redlarum  parallelum  dudlum,  non  diftinguas,  videanturque 
ii  funiculi  intime  commifeeri.  Haller  Elem.  Ph.  T.  iv.  p. 
203, — Prim.  Lin.  No.  377. 

(e)  Gangliorum  moles  major  eft  quam  fit  aggregatum  omnium 
vaforum  ingredientium  atque  egredientium  j  quo  fit,  ut  ad  eorum 
produ&ionem,  necefie  fit  concurrere,  praeter  communia  vafa,  pe - 
culiare  aliud  corpus,  non  tarn  ex  cohaerentia  &  complicatione  prae- 
fatorum  nervorum,  ac  fanguiferorum,  quam  ex  newt's  or  garnets  par- 

til  ut 


) 


v> 
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Sect,  may  reafonably  conclude,  that  in  Gang- 
II.  lions  the  different  nervous  filaments  are 
— v — }  'very  intimately  mixed  ;  that  a  new  ner¬ 
vous  organization,  or  arrangement  of 
the  medullary  fubftance  probably  takes 
place  in  them,  and  is  fubfervient  to 
fome  important  purpofe  in  the  animal 
Machine  ;  a  conjedture  which  has  the 
fandiion  of  a  Winslow,  and  the  lateft 
as  well  as  the  earlier  thoughts  of  the 
great  Morgagni  in  its  favour,  (f)  tho* 
that  purpofe  is  not  pointed  out  by  them. 

In  order  to  determine  the  particular 
life  of  Ganglions,  (the  intimate  ftruc- 

ture 

tihus  quas  provida  folerfque  natura,  fubfiftentibus  probeque  ex- 
codtis  Iiquidis,  fimul  etiam  elongatis  varieque  difpofitis  folidorum 
fibris,  fingat  &  creat.  Lancis,  de  Gangl. 

Certum  eft,  ganglia  conftanter  majora  efte,  &  nonnunquam  in- 
figniflime  majora  quam  nervus  eft  ex  quo  quodque  oritur.  Cer¬ 
tum  eft  etiam,  nervos  ex  gangliis  fere  Temper  numerofiores  prodire 
quam  fubierunt.  Haller,  ib. 

(f)  See  Morgagni  Adverfar  Anatom.  T.  ii,  p.  71.  &  ejufdem 
de  Sedibus  &  Caufis  Morb.  Epift.  12.  Art.  14.  Ces  ganglions 
font  compofe’s  d’un  melange  de  Subftancc  Moelleufe,  &  de 
fubftance  cendree,  arrofe  de  plulieurs  petits  vaiffeaux  Sanguins* 
Traite’  de  la  Tefte.  6 29%  Winslow.— See  alfo  his  Exposition 
Anatomique’,  p.  462*  410,— and  following  quotation  5 
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lure  of  which 3  equally  with  that  of  Sect. 
the  Brain,  and  medullary  fubftance  of  II. 
the  nerves,  we  are  hitherto  ignorant  of) 
in  the  animal  fyftem  5  let  os  try  if  ferae- 
thing  tending  this  way  may  not  be  fug- 
gefted,  by  reflecting  on  the  functions 
and  motions  of  the  parts  fupplied  prin¬ 
cipally  by  nervous  cords  from  below  the 
Ganglions. 


The  intercoftal,  more  fitly  called 
the  great  Sympathetick  nerves,  abound 
molt  with  Ganglions  (g)  -s  and  by  ex¬ 
amining 

fg)  Ces  nerfs  comrmmement  appelle’s  Intereoftaux  lSe  Dans 
u  toute  leur  etendue,  ils  reprefentent  deux  cordons,  devife’s  & 
comme  entrecoupe’s  d’efpace  en  efpace  par  un  grand  nombre 
st  de  petites  tumeurs  ganglioformes,  rnoyennant  lefquelles  ils 
(t  communiquent  en  arriere  par  deux  fillets  collateraux  fort  courts., 
te  8c  produifient  en  devant  toutes  leurs  ramifications  particulieres* 
t(  Ces  tumeurs  ganglioformes,  cu  Ganglions,  different  plus  ou 
*£  moins  en  Volume,  en  couleur  &  en  confiftence  $  &  on  ies 
peut  regarder  comme  autant  ddorigines  ou  des  Germs,  difperfes 
<e  de  cette  grande  paire  des  nerfs  fympathiques,  &  par  confequent 
ee  comme  autant  da  petit s  Cerveaux”  Winslow  Expos.  Anatom, 
p.  462.  4to.  edit. 

Super  omnes  nervos,  intercoffali,  Ganglia  funt  frequentiffima. 
In  cervice  quidem  tria  j  in  thorace,  iumbis,  &  pel.vi  tot,  quot 


nervorum 


l6 


Sect. 

JI. 
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amining  what  is  particular  and  peculiaf 
in  the  motions  of  Parts  to  which  thefe 
nerves  are  didributed,  we  fhall  probably 
be  led  to  the  ufes  of  Ganglions. 

The  mufcular  fubdance  of  the  heart* 
has  its  principal,  or  rather  all  its  nerves* 
from  the  intercodals ;  which  are  always 
detached  from  the  principal  cords,  be¬ 
low  the  Ganglions,  and  chiedy  from 
the  inferior  cervical  Ganglion.  The 

i  t 

few  nervous  cords  from  the  Par  Vagum, 
or  eighth  pair,  which  in  the  human 
fubjefl:,  are  fent  towards  the  heart,  are 
almod  totally  fpread  upon  the  Pericar¬ 
dium  and  great  veffels  ( h )* 

I 

In  the  Abdomen,  this  nerve  unites 
with  the  Par  Vagum  of  the  right 

fide 

nervorum  ex  fpinali  medulla  propaglnes  intercoftalis  acceplt*:  turn 
m  cordis  vicinia,  fub  diaphragmate,  circa  Arterise  caeliacse  & 
mefentericze  originem,  &  circa  renem  pafiim  in  plexuofis  retibus. 

Haller  EL  PliyC  T»  iv.  p.  2,02,  -  *  • 

# 

(4)  Ibid  T,  i.  p.  366. 


I 
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fide  (/),  and  they  together  form  the 
great  femilunar  Ganglion  ;  from  which, 
and  from  other  Ganglions  formed  in 
inferior  parts  of  the  abdomen,  filaments 
are  diftributed  to  the  Inteftines,  the 
Liver,  the  Spleen,  the  Kidneys;  and 
fome  of  them  defcend  to  the  Fallopian 
Tubes,  Uterus,  and  other  parts  in  the 
Pelvis ;  fome  of  which  are  alfo  in  part 
furniftied  with  filaments  from  the  lum¬ 
bar  nerved 

The  Heart  and  Inteftines,  being  whol¬ 
ly  fupplied  by  nervous  filaments  detach¬ 
ed  below  fome  remarkable  Ganglion, 
we  mu  ft  enquire  what  is  peculiar  in 
the  motions  of  thefe  parts,  or  in  their 
ftrudture  :  But  the  motions  of  the  Heart 
and  Inteftines  are  remarkable,  and  ex¬ 
actly  fimilar,  in  being  both  involun- 

'  t  C  tary, 

(i )  Winslow  Traite  des  nerfs,  No.  14.1. - The  reader 

is  alfo  defired  carefully  to  examine  the  23  Table  of  Vieus- 
sens’  neurographia,  which  reprefents  the  courfe  of  the  great 
fympathetic  nerves  with  their  ganglions  and  connections. 


/ 
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Sect.  tary,  or  not  liable  to  be  either  ftopt, 
II.  renewed,  or  in  any  way  controuled 
— vW  by  the  Will. 


Though  it  be  very  certain,  that 
thefe  motions  are  excited  in  the  heart 
by  the  gentle  dimulus  of  the  Blood 
upon  the  internal  furface  of  that  or¬ 
gan  |  and  in  the  intedines  by  that  of 
the  fecreted  liquors,  and  of  the  food 
taken  in  $  of  which  dimuli,  thefe  parts 
have  the  q tucked  and  mod  exquifite 
perception ;  yet  this  being  ordinarily 
not  fo  ftrong,  as  to  make  us  confcious 
of  its  adion,  much  lefs  painfully  fo,  can 
hardly  be  fuppofed  to  render  thefe  mo¬ 
tions  quite  uncontrouiable  by  the  Will, 
without  fome  other  efficient  caufe  (/£). 

Anatomy 

(£)  In  an  excellent  explanation  of  the  vital  and  involuntary 

motions  of  animah3  by  a  learned  profefl'or  and  ingenious  writer,  in 

whofe  death  the  medical  world  has  fuftained  an  irreparable  lofs, 

it  is  remarked  with  the  acutenefs  proper  to  this  excellent  author  ; 

“  I  imagine,  that  the  mind’s  want  of  power  over  the  motion  of 

<s  the  Heart,  is  not  only  owing  to  its  being  continually  afted 

# 

«  upon 
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Anatomy  difcovers  no  peculiarity  Sect. 
in  the  mufcular  ftru&ure  of  thefe  parts  II. 
likely  to  account  for  this,  and  excepting  '■ — 

in  their  nerves  having  Ganglions,  which 

* 

feem  indeed  almoft  appropriated  to 
them,  no  anatomical  difference  has  been 
obferved,  no  mechanifm,  which  thefe 
parts  have,  more  than  thofe  mufcles 
which  are  fubjedt  to  the  direction  of 
the  Will. 


*  May  we  not  then  reafonably  con¬ 
clude,  that  Ganglions  are  the  Xnftru- 
ments,  by  which  the  motions  of  the 
Heart  and  Inteftines  are  from  the  ear ~ 
liefl  to  the  latejl  periods  of  animal  life, 
rendered  uniformly  involuntary  ;  and  that 
this  is  their  ufe  ?  which  they  fubferve 
by  a  ftrudture  indeed  unknown  to  us 

C  2  (yet 

upon  by  a  ftimulus,  but  in  part  to  an  original  conjiitution  j  and 
u  that  tho’  we  fhould  fuppofe  this  organ  for  a  little  while  free 
**  from  every  degree  of  irritation,  yet  the  mind  by  an  effort  of 
the  will  could  not  move  it.”  Whytt’s  Efiay  on  the  vital  and 
involuntary  motions  of  Animals,  p.  316.  I  hope  in  this  Effay 
to  point  cut  the  CwJHuttiw ,  here  ingenugufly  hinted  at. 
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Sect,  (yet  evidently  different  from  that  which 
II.  ufually  obtains  in  nerves),  no  lefs  than 
-■v-— *  that  of  the  Brain,  tho5  it  feems  not  im¬ 
probable,  the  firfl  may  have  fome  ana¬ 
logy  to  the  laft. 

This  Conciufion  concerning  the  ufe 

of  Ganglions,  is  fopported  by  every 

truly  parallel  inflance,  Thus  the  mo* 

lions  of  the  Uvea,  or  mufcular  circle  of 

the  Pupil  of  the  Eye,  ever  contradled  or 

dilated,  as  the  Eve  is  more  or  lefs  irra- 
9  ✓ 

dialed  with  light  (/),  are  as  much  in¬ 
voluntary,  as  thofe  of  the  Heart  itfelf  ; 
though  fome  .  unneceflary  diftindtions 
have  been  made  concerning:  them,  of 
which  we  (hall  afterwards  take  no¬ 
tice;  and  it  is  known  to  Anatomifts., 
that  the  muftular  fibres  of  the  Uvea- 
are  fupplied  by  nerves  from  the  lenti¬ 
cular  Ganglion ,  which  feems  formed 

folely 

(  /)  Dilatation  is  the  Reft  or  natural  State  of  the  Pupil,  as  Con¬ 
traction  is  its  AEiion.  It  dilates  in  an  obfcure  light  and  when  the 
Eye  is  dire&ed  to  diftant  objeCts,  and  contracts  when  direfbed  to 
near  objefts,  and  when  a  brighter  light  f!  tikes  upon  the  Retina. 


I 
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folely  for  the  ufe  of  that  mufcle,  and 
for  that  purpofe  (/#)• 

7  1 

When  we  confider  that  the  nerves, 
which  are  more  immediately  minifte- 
rial  to  the  Soul  (^),  and  convey  im- 
preffions  of  external  objeds  to  it,  have 
no  Ganglions :  that  they  are  never  found 
upon  the  Olfadory,  Optic,  or  Auditory 
nerves  and  that  they  are  as  rare  upon 

the 

(m)  See  Winslow’s  defcription  of  this  Ganglion,  Traite’ des 
nerfs,  No.  22,  23,  24.  It  is  known  by  the  Synonymous  names 
of  Ganglion  lenticulare,  Ciliare,  and  Ophthalmicum :  the  follow- 
ing  is  Baron  Haller’s  accurate  defcription  of  it,  (t  Tertii  Paris 
**  ramus,  vel  reliquus  truncus,  eft  radix  praecipua  crafTa  brevifque 
*l  ganglii,  eademque  extrorfum  incedit,  inque  nervo  optico,  fub 
iC  mufculo  abdudtore,  efficit  Ganglion  ciliare  five  ophthalmicum 
*e  ovale,  perpetuum ,  perminutum.  Eft  ubi  id  a  folo  tertio  nafcitur, 
*c  necjue  deejj'e  unqnam  <vidi}  neque  duo,  aut  plura  fuifte,  ut  nuperi 

11  aliqui  habent : - Nervi  quinti  paris  ramus  primus  ophthalmicus 

“  didtus,  edit  ramum,  euntem  in  Ganglion  ciliare.  Ex  eo  ganglia 
4e  furculi  tevdunt  in  uveam,  fibrarumque  radiatarum  partem  aliquam 
i(  fed  exiguam  faciunt,”  Haller  Elem,  Phyf.  p.  427 — -429. 

(h)  Nervos  qui  fenfbus  ancillantur,  ut  olfadlorios,  opticos, 
auditorios,  aliofque  nullis  Gangliis  munitos  efle.  Sunt  enim  fenfus 
in  corpore  quafi  quaedam  vise  ut  Tullius  ait,  ad  oculos  ad  aures  ad 
nares  a  fede  animi  perforate  j  nulla  idcirco  in  iis  aut  repagula, 
aut  incitamenta  addenda,  vel  interponenda  erant,  J,  Mar,  Lan- 
«is  in  Diflert,  citat. 
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Sect,  the  nerves  inftrumental  in  voluntary 
II.  motion,  as  they  are  conftant  and  nume- 
— rous  in  parts  whofe  motions  are  inde¬ 
pendent  of  our  Volitions  $  we  have  in 
this  cafe  the  firmed  grounds  of  belief, 
that  Ganglia,  on  the  latter,  are  placed 
as  checks  to  the  powers  of  Volition, 
and  that  the  former  are  exempted  from 
them,  becaufe  they  would  have  inter¬ 
rupted  and  prevented  the  determinations 
of  the  Will,  from  reaching  the  parts  in¬ 
tended  to  be  fubjedt  to  it,  and  upon 
fenfory  nerves,  would  have  rendered 

the  notices  we  receive  much  lefs  dif- 

\ 

tindt  perfedt  and  acute  than  they  ought 
to  be. 

The  left  nerve  of  the  eighth  pair, 
diftributed  to  the  Stomach,  and  pro¬ 
bably  the  caufe  of  the  diftindt  and  ex- 
quifite  fenfation  of  that  organ,  and  of 
its  remarkable  fympathy  with  the  Head, 
feems  alfo  principally  concerned  in  trans¬ 
mitting 
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mitting  the  fenfe  of  hunger  to  the 

o  o 

mind,  and  therefore  may  be  confider- 
ed  as  a  fenfory  nerve.  This  notion 
feems  proved  by,  and  in  its  turn  throws 
light  upon,  thofe  Experiments  made 
by  the  mod  celebrated  Anatomifts,  in 
which  the  eighth  pair  of  nerves  was 
cut  afunder  or  tied  in  Brutes,  and  by 
which  the  fundtions  of  the  Stomach 
were  mod  manifedly  difordered  (0). 
The  lated  and  bed  Anatomids  agree 
there  is  no  Ganglion  found  on  this 
nerve,  between  its  origin  and  the 
Stomach,  where  it  is  chiefly  fpent  ( p ). 

If  Ganglions  were  not  intended  to 
check,  and  did  not  actually  limit  the 
powers  of  Volition ;  the  Diaphragm 

had 

(0)  “  Nervo  Oftavi  Paris  difie&o,  Vox  fublata  eft,  &  refpiratio 
u  fa£la  gravior,  &  concoBio  ciborum  deJlruBa ,  8c  cibus  in  Ventri * 

culnm  nonvemt."  Morgagni  in  Comm,  Bonon,  &  de  Caufts 
tc  Sedib.  Morb. 

“  Nervo  O&avi  Paris  ligato,  refpiratio  difficilis,  vox  fublata 
i(  eft,  ciborum  horror,  vomitus,  ventriculus  fceeibus  pleniftimus, 

demum 
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Sect,  had  probably  been  entirely  furnifhed 
II.  from  the  Intercoftals,  as  mod:  of  the 
parts  in  the  Thorax  above  it,  and  in 
the  Abdomen  below  it,  are.  But  as  the 
motions  of  this  mufcular  membrane 
were  to  be  controulable  by  the  Will, 
we  find  peculiar  nerves,  namely,  the 
Phrenic,  which  are  deftitute  of  Gang¬ 
lions,  fent  to  it  from  a  great  diftance. 

**  demum  cibi  omnino  in  Ventriculo  ita  corrupti,  ut  folent  craflls 

« ■ 

tc  in  inteftinis  effe,”  Brunneri  nepot,  Exp,  in,  Haller 
Elem,  Phyf.  Tom.  iv.  p.  324. 

ip)  “  Nervi  anaftomofes  inter  fe  ut  vafa,  frequentes  faciunt, 
“  &  in  concurfu  ramorum  ex  diverfis  truncis  ortorum  imprimis 
4(  Ganglia  reperiuntur.  In  fenforiis  unice  nervis  non  reperiuntur. 
Sc  nulla  Junt  O&avo,  Phrenico,  nervis  artuum,”  A,  van 
a  Haller  Prim,  Lin.  Phyf,  No,  377, 

/ 
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SECTION  III. 

Anatomical  Objections  Jlated ,  and  an- 
fwered :  our  doctrine  fapportcd  by 
Experiments . 

^  ^  ^  ^ar  ^ave  ^  ^atec^  t^ie  ^a(^s 
JL  and  arguments  which  tend  di¬ 
rectly  to  prove  the  dodtrine  I  have  ad¬ 
vanced  concerning  the  ufes  of  Gang¬ 
lions.  And  though  I  am  fenfible,  they 
may  not  have  fuch  force,  and  far  lefs 
fnch  advantage  of  arrangement,  and  of 
authority,  as  to  compel  conviction,  and 
are  rather  likely  to  fatisfy  thofe,  who, 
laying  afide  prejudices  of  various  kinds, 
are  candidly  difpofed  to  give  Truth  that 
peaceful  reception  which  it  fo  feldom 
has  met  with,  than  to  fland  the  rigo¬ 
rous  teft  of  a  captious  Controverfy : 

D  lam 


Sect. 

III. 
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Sect.  I  am,  notwithftanding,  perfuaded  that 
III.  my  main  conclufion  will  be  found  to 
— ~ '  have  a  confiderable  weight  of  probabi¬ 
lity,  yea,  evidence  in  its  favour,  when 
weighed  againfl  thofe  objedions  which 
may  be  brought  againft  it,  and  thofe 
difficulties  from  which  I  am  confcious 
it  is  not  exempt.  Thefe  however  are 
chiefly  fuch  as  arife  from  our  impeded 
knowledge  of  the  nervous  S.yftem  ;  a 
terra  incognita,  which  remains  to  im¬ 
mortalize  the  name  of  fame  future  dis¬ 
coverer  in  Anatomy. 

It  is  well  known,  for  infiance,  and 

1  ✓  \ 

it  is  aimed  the  only  objection  of  any 
weight,  to  which  our  dodrine  is  liable, 
“  That  all  the  nerves  fent  from  the 
<e  fpinal  marrowy  have  Ganglions  where 
cc  they  fend  off  the  filaments  which 
<f  communicate  with  the  Intercoftals(y).” 
The  concurrence  of  Fads  in  favour  of 

our 


(f)  Virus sens  Neurogr.  Tab.  23, 
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our  dodtrine,  render’d  it  highly  probable  Sect, 
that  thefe  Ganglions  refpedted  exclu-  HI. 
lively  the  great  fympathetic  nerves,  and  ' — v — - 
that  they  were  the  firft  checks  to  the 
ufual  powers  of  Yolitition,  and  af¬ 
fected  only  the  filaments  fent  to  the 
fympathetic  nerves,  leaving  the  other 
nervous  filaments  of  the  fpinal  nerves 
fit,  and  free  for  the  conveyance  of  the 
commands  of  the  Will,  as  in  fadl,  they 
are  chiefly  diftributed  to  mufcles  under 
its  power  and  dirediion  j  but  it  did 
not  till  lately  occur  to  me  that  this 
might  he  determined  and  proved  one 
way  or  other  by  experiments. 

It  is  allowed  by  Phyfiologifts,  that 
when  any  nerye  is  irritated,  the  mufcle 
it  goes  to,  or  if  it  is  a  large  nerve,  or 
bundle  of  nerves,  all  the  mufcles  fup- 
plied  from  them,  are  by  that  irritation 
violently  convulfed.  (See  Prop.  5 — 6. 

D  2 


If 
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Sect.  If  then,  it  (hall  appear,  that  irrita- 
III.  tions  and  injuries  of  the  fpinal  marrow 
(from  which  the  intercoftal,  or  great 
fyo) pathetic  nerves  which  fupply  the 
Heart  and  Inteflines  truely  arife,  as 
well  as  thofe  nerves  diftributed  to  the 
limbs),  occafion  violent  convulfions  of 
the  limbs,  and  yet,  do  not  in  the  lead 
affedt  the  Heart  and  Inteftines,  parts 
the  mod  irritable  of  any  in  the  Body  j 
as  wiil  indeed  be  manifeft  by  the  fol¬ 
lowing  experiments :  the  difference  will 
probably  be  accounted  for  from  the  in¬ 
tervention  of  Ganglion  after  Ganglion, 
conftandy  found  betwixt  the  fpinal 
marrow  and  the  heart  and  inteftines : 
The  fubtilty  of  experiments  in  deter¬ 
mining  what  no  Microfcope  or  anato¬ 
mical  knife  would  detedt  and  afcertain, 
will  be  acknowledged,  and  the  unpre¬ 
judiced  inquirer  into  nature,  wiil  per¬ 
haps  be  led  to  afcribe  thofe  ufes  to 
Ganglions  which  I  have  done. 
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L  On  the  4th  of  March  1767,  a  Sect, 
Kitten  a  week  old  had  its  head  cut  off  III. 
betwixt  the  firft  and  fecond  vertebrse  ***** 
of  the  neck  :  The  Thorax  was  opened 
with  all  expedition,  and  the  heart  laid 
bare  to  view,  and  obferved  for  fome 
time,  that  any  difference  might  be 
more  certainly  noticed  :  After  the  Ani¬ 
mal  ceafed  to  move  its  limbs,  I  touch¬ 
ed  the  fpinal  marrow  with  a  probe, 
immediately  the  extremities  of  the  a-* 
nimal  were  all  ftrongly  convulfed*  but 
the  heart  alone,  feemed  unaffeded,  and 
continued  to  move  without  acceleration, 
or  any  degree  of  alteration  whatfoever 
(r). 

Betwixt 


(r)  Convulfiones  totius  Animalis,  *ab  irritata  medulla  fpinali 
{t  natce,  cordis  motum  non  fufcitant.”  Haller  Elem.  Phy£ 
T.  ii.  p.  205. 

Thefe  experiments  were  tried,  and  their  events  as  here  related 
obferved,  long  after  the  firft  draught  of  this  Eflay  had  been  fent  to 
the  Royal  Society.  I  therefore  appeal  to  fuch  Perfons  as  may  chufe 
to  repeat  them,  difagreeable  as  they  are,  whether  I  mlfreprefent 
them  through  prejudice,  or  not, 
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Sect,  Betwixt  this  time  and  April  io,  I 
III.  repeated  the  fame  experiment  upon 
half  a  dozen  Kittens  dill  younger  than 
the  firft  \  upon  opening  the  thorax  the 
heart  beat  at  lead  feventy  drokes  in 
a  minute. 

i 

When  the  heart  beat  only  forty  in  a 
minute,  or  thereabouts,  I  began  gent* 
ly  to  touch  the  fpinal  marrow  with  the 
point  of  a  probe,  and  the  limbs  were 
immediately  convulfed,  but  the  heart 
not  iii  the  lead  affected. 

< 

I  slit  Open  both  the  ventricles  of 
the  heart,  fo  as  to  let  out  all  the  blood 
they  contained,  and  indantly  the  heart 
ceafed  to  beat  (though  before  the  blood 
is  thus  removed,  its  pulfation  continues 
very  long  in  Animals  fo  young,  efpe- 
cially  of  this  kind),  but  the  auricles 
which  were  not  opened,  and  therefore 


were 
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were  {till  Simulated  by  the  blood,  beat  Sect. 

on.  Ill# 


After  this  preparation  in  feveral  of 
thefe  Animals,  I  thruft  the  probe  into 
the  fpinal  marrow,  but  the  heart  never- 
thelefs  continued  in  perfect  reft  and  in¬ 
action  s  though  when  its  fubftance  was 
pricked  with  the  point  of  a  fepife,  it 
might  ftili  be  made  to  contract. 

But  though  the  heart  and  inteftines 
remained  equally  unaffected  in  all  the 
trials  I  made,  by  thrufting  the  probe 
into  the  fpinal  marrow,  the  following 
Convulfions  occafioned  by  it  deferve 
particular  Enumeration. 

All  the  limbs  were  violently  con-  4 
vulfed. 

The  mufcles  of  the  back  were  con-* 
vulfed,  and  the  fpine  hsnt  as  in  the 
Opifthotonos.  The 


32  Essay  on  the  use  of 

Sect*  The  intercoftal  rnufdes  were  all 
Ill.  contraded,  and  their  natural  adion, 
that  of  drawing  all  the  Ribs  nearer 
each  other  and  upwards,  was  rendered 
a  matter  of  occular  demcnftration* 

The  Diaphragm  was  contracted 

ftrongly,  notwithftanding  the  Phrenic 
nerve  of  one  fide,  was  divided,  in 
making  fimilar  experiments  by  pricking 
and  firetching  it ;  which,  by  the  way, 
conftantly  occafioned  a  convulfive  con- 
tradion  of  the  Diaphragm, 

Even  by  plunging  the  probe  into  the 
Brain,  after  the  head  had  been  cut  off 
fome  minutes,  the  Eyes,  Tongue,  and 
lower  jaw  were  made  to  move.  (f). 

I  HAVE 


( J)  In  an  account  o?  the  Execution  of  Mary  Queen  of  Scots, 
it  is  declared  that  her  Lips  ftirred  up  and  down  almoft  a  quarter 
of  an  hour  after  her  head  was  cutoff".  Ballard’s  Memoirs  of 
learned  ladies  of  Gnat  Britan,  p,  166, 
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I  have  made  the  fame  experiments, 
with  like  confequences  upon  Frogs. 

But  thefe  experiments  mud  be  made 
within  lefs  than  a  quarter  of  an  hour 
after  decapitation  ;  half  an  hour  after* 
no  fuch  effects  follow  the  deftru&ion 
of  the  fpinal  marrow.  And  they  fuc- 
ceed  beft  by  previoufly  opening  the 
ventricles  of  the  heart :  By  the  way, 
the  irritability  of  the  mufcles  continues 
not  longer  than  the  power  of  exciting 
contractions  in  them  by  irritating  the 
correfponding  nerves. 

Experiments,  fimilar  to  thefe  in 
event,  have  been  made  on  Frogs,  by 
Stuart,  Bar.  Haller,  Dr.  Whytt, 
and  many  more. 

cc  When  I  opened  (fays  the  lad 
“  of  this  ingenious  Triumvirate)  the 
‘c  Thorax  of  a  Frog,  immediately  af- 

E  “  ter 


* 

\ 
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Sect. 

IIS. 
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cc  ter  decollation,  and  deftroying  its 
C£  fpinal  marrow,  I  obferved  its  heart 
€(  beating  after  the  rate  of  fixty  in  a 
€£  minute,  which  is  four  or  live  pulfa* 
tions  lefs  than  I  have  generally  feen 
€r  the  hearts  of  Frogs  make  in  that 
££  time,  when  the  Thorax  was  opened 
without  decollation  (/).” 

II.  ce  Some  young  Gentlemen,  hav- 
£C  ing  hanged  a  Cat,  till  (he  was  quite 
£<r  dead,  opened  the  Thorax  and  ob- 
C£  ferved  only  a  tremulous  motion  in 
the  heart,  which  foon  ceafed,  but 
was  renewed  by  pricking  it  with 

<c  a  (harp  inftrument :  after  this  by 

* 

<c  fqueezing  the  Cardiac  nerves  down- 
£‘  wards,  or  otherwife  irritating  them, 
cc  the  heart  was  made  to  perform  two 
ct  or  three  pulfations,  which  it  conti- 
££  nued  to  do  for  a  c'onfiderable  time, 

cc  when- 

(t)  See  Whytt’s  Exp.  on  living  and  dying  Animals^  EiT„ 
Fh.  aj’4  Lit,  2  VoL  p,  282,  and  Whytt’s  Phyfical  Eilays.. 
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e<  whenever  the  Cardiac  nerves  were 
tc  thus  Simulated  ($;).”  Thefe  Experi¬ 
ments  were  made  with  no  kind  of  view 
to  the  dodtrine  which  I  (hall  endeavour 
to  (hew  they  enforce  and  fupport. 

■ ,  / 

III.  Animals  are  killed,  fome  fooner, 
and  others,  efpecially  of  the  cold  kind 
(as  Frogs  and  Tortoifes,  on  account  of 
the  largenefs  of  the  fpinal  marrow) 
much  later,  by  cutting  through  the 
fpinal  marrow  near  its  origin.  The 
cutting  thro5  the  intercoftal  nerves,  or 
the  tying  ligatures  upon  them,  is  alio 
fooner  or  later  fatal  to  the  Animals 
the  experiments  have  been  tried  upon, 
by  finally  deftroying  the  Heart's  motion , 
and  inftantly,  in  a  wonderful  manner, 
weakening  and  dijlurbing  its  motions  (w). 

E  2  These 

ty)  EfTay  on  the  vital  and  involuntary  motions  of  Animals, 
hy  Whytt,  p.  355. 

(w)  Odlavae  conjugationis  nervis,  una  cum  nervls  par  inter- 
collate  conllituentibus,  circa  cervicem,  ex  tranfverfo  recifis,  ani- 
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Sect*  These  Experiments  prove,  that  the 
III.  Ganglions  on  the  fpinal  nerves,  do  not 

hinder  the  irritation  of  the  fpinal  mar¬ 
row  from  caufing  convulfions  in  the 
voluntary  mufcles :  And  that  the  Gan¬ 
glions  (1)  do,  in  all  probability,  hinder 
that  caufe  from  ading  (as  without  their 
intervention  it  mud  have  done)  upon 
the  heart,  by  means  of  its  nerves, 
chiefly  a  riling  from  the  fpinal  marrow 
originally  :  And  therefore  it  feems  evi¬ 
dent,  and  beyond  a  plaufible  conjedure, 
that  the  Ganglions  on  the  fpinal  nerves, 
relate  exclufively  and  folely  to  the  inter- 

coftal 

mal  illico  languore  futurae  mortis  praenuncio  afficitur,  tremulos  mo- 
tus  patitur ,  vires  iliius  fenfim  labafcunt,  Sc  intra  24  circiter 
koras,  vita  deftituitur,  quae  per  illud  breve  temporis  fpatium, 
fpiritu  animali  fuftinetur,  quern  medulla  fpinalis,  &  nervei  plexus 
intra  medium  Sc  infimum  ventrem  latitantes  naturali’bus  Sc 
vitalibus  partibus  fuppeditant.  Vieuffens  neurographia,  cap.  iv. 
Lower  de  Corde.  Haller,  Elem.  P.  T.  i.  p.  464 — 5.  And 
Morgagni  de  Sedibus  Morb.  Ep.  xix.  art,  23.  defer!  bes  the 
encheirefis,  or  manner  of  making  this  experiment,  and  obferves, 
it  is  impoffible  in  Brutes  to  cut  or  tye  the  Intercoftal  nerves  or 
par  vagum,  feparately,  without  dividing  or  tying  both  together  j 
a  fadf,  which  has  not  been  always  confidered  in  reafoning  upon 
this  experiment. 
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coftal  or  great  fympathetic  nerves,  for  Sect* 
the  purpofes  I  have  endeavoured  to  III. 
prove  :  This  doctrine  derives  farther  w “v— - 
confirmation  from  experiment  (2),  as 
we  thereby  fee  that  the  heart  may  be 
made  to  move,  as  all  other  mufcles 
may,  by  irritating  or  fqueezing  its  pro¬ 
per  nerves,  below  their  Ganglions : 

And,  that  the  motions  of  the  heart 
cannot  long  continue,  in  warm  animals 
efpecially,  after  the  divifion  of  their 
principal  nerves  (3),  which  (hews  the 
aependance  of  the  heart  ( Prelim .  Prop . 

6)  ultimately,  as  that  of  all  other  muf¬ 
cles,  upon  its  proper  nerves,  and  their 
connexion  with  the  Brain. 

It  is  objeded,  “  That  one  or  two 
iC  Ganglions,  are  often  obferved  upon 
cc  a  filament  of  the  fecond  great  branch, 
ce  and  another  upon  the  third  branch  of 

the  fifth  pair  of  nerves.” 


The 
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Sect*  The  conftancy,  and  if,  1  may  fo  ex- 
HI.  prefs  it,  the  folicitode  with  which  all 
parts  whofe  motions  are  involuntary, 
are  provided  with  nerves,  fumifihed 
and  befet  with  Ganglions;  and  the  great 
fcarcity  of  them  on  nerves  detached  to 
mufcles  fobjedt  to  our  Volitions,  and 
the  total  want  of  them,  on  the  fenfory 
nerves,  fufficiently  befpeaks  their  gene¬ 
ral  deftination  and  ufe  $  notwithftand- 
ing  a  few  feeming  exceptions :  feem- 
ing  I  fay,  becaufe  thofe  few  aliedged  as 
filch,  are  not  permanent  parts  of  ani¬ 
mal  ftruSore,  or  conflantly  found.  As 
their  appearance  is  in  fome  meafure 
accidental,  we  have  reafon  to  fufpeft 
them  to  be  rather  morbid  Phenomena, 
than  organs  of  great  importance  in  the 
animal  fyftem:  The  Ganglia  in  particu¬ 
lar  of  Mekelius,  found  on  the  fecond 
and  third  branches  of  the  fifth  pair  of 
nerves,  are  very  effentially  diftinguifhed 
by  Baron  Haller  from  other  Gang¬ 
lions; 
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lions ;  particularly  the  Ganglion  Oph-  Sect. 
thalmicum*  which  he  fays  is  conftamt  III. 
and  perpetual ;  whereas  the  other  Gan-  v— • v— 
glions  of  the  fifth  pair  are  not  fo,  for 
he  remembers  to  have  examined  Bodies* 
in  which  they  were  wanting  (x)*  But 
fuppofing  the  utmoft  in  favour  of  the 
conftancy  of  thefe  Ganglia  of  the  fifth 
pair  $  the  nervous  twigs  on  which  they 
have  been  obferved*  being  chiefly  di- 
ftributed  to  the  falivary  and  mucous 
Glands*  about  the  jaws*  tongue*  palate* 
throat*  and  nofirils  s  may  they  not  be 
fuppofed  to  have  feme  ufe  in  glandu¬ 
lar  fecretion  ?  For  we  fee  the  glandular 
parts  in  the  Abdomen*  are  fupplied  by 

the 


(x)  Thefe  Ganglions  have  Been  feen  on  a  twig  of  the  fuper- 
maxillary  branch  of  the  fifth  pair,  with  refpe&  to  which  Baton. 
"Haller  fays,  es  Memini  in  aliis  Cadaveribus  eodem  loco  nullum. 
sc  adfuifie,**  El.  Ph.  T.  iv.  p,  213.  The  fame  he  obferves  with, 
refptdi  to  another  Ganglion,  fometimes  feen  on  the  lingual  Branch 
of  the  third  great  Branch  of  the  fifth  pair,  the  maxillaris  ini 
fierier,  it  was  fometimes  not  found.  Ibid*  T.  iv.  p«  228 — >219* 
The  Pterygoid  Branch  on  which  a  third  Ganglion  has  been  feen, 
fends  one  m  two  twig*  to  unite  with  the  intereoftal  nerves  at 
its  origin* 
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Sect*  the  great  fympathetic  nerves,  as  well  as 
III.  the  mufcular  fibres  of  the  heart  and 
1 — >  inteftines. 

It  has  likewife  been  obje&ed, cc  That 
“  the  great  fympathetic  nerves  fend 
(c  fome  branches  to  parts,  under  the 
controul  of  the  Will,  as  the  Pharynx 
<c  and  Diaphragm,  as  well  as  to  the 
“  heart  and  inteflines,  not  fubjedt  to 
that  controuh” 

It  is  well  known  that  tho*  the 
Pharynx  derives  fome  nerves  from  the 
great  fympathetic  nerves  ;  its  moft  con- 
fiderable  fupply  of  nerves  comes  from 
the  eighth  pair :  and  the  Diaphragm 
is  rendered  paralytic  by  tying  or  cutting 

t 

the  Phrenic  nerves  diftributed  to  it  $ 
which  (hews  that  its  motions  have  very 
little  dependance  on  the  minute  fila¬ 
ments  which  it  receives  from  the  great 
fympathetic  nerves*  There  are  other 

parts. 
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motions  in  thefe  parts  befides  thofe  of  Sect. 
the  voluntary  kind  $  their  motions  be«  III. 
ing  of  the  mixed  kind,  fometimes  being  "\r** 
involuntary ,  at  others  voluntary.  There 
are  other  parts  alfo,  as  well  as  thefe  now 
named,  whofe  motions  are  of  the  mixed 
kind  a  and  it  is  remarkable  that  all  of 
them  have  two  different  kinds  of  nerves  1 
namely,  feme  without  Ganglions  £0  fub- 
Jed;  them  to  the  powers  of  Volition  ;  and 
others  that  have  Ganglions  to  fupply 
the  involuntary  motions  of  the  fame 
parts.  Thus  the  Diaphragm  moves, 
when  we  are  a-fleep,  and  when*we  are 
awake,  though  not  quite  fo  often,  and 
continues  to  move,  tho*  lefs  frequently, 
even  during  a  profound  Apopledic  Fit. 

In  like  manner,  we  can  raife  the  Pharynx 
by  an  effort  of  the  Will,  yet  in  the 
adtion  of  Deglutition,  its  motions  are 
chiefly  involuntary  from  the  ftimu- 
lus  of  the  food  pafling  down  the  gul¬ 
let 


* 
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Sect,  let  fyj*  In  the  involuntary  motions* 
III.  the  film  ulus  which  excites*  regulates 
— ■ v— *  their  intenfenefs  and  continuance  :  In 
the  voluntary  motions*  the  Will  excites 
and  regulates  them  all. 

We  are  not  to  imagine,  nor  do  I 
know  that  it  is  generally  fuppofed  by 
Anatomifts,  that  wherever  the  nerves 
unite*  their*  medullary  fu bilance  either 
decufiates,  or  is  fo  intimately  mixed* 
as  is  r  salon  ably  fuppofed  to  be  the  cafe 
in  Ganglions*  by  moil  Anatomifts,  from 
Glisson  down  to  Haller  :  We  know 
at  leaft*  that  this  is  far  from  being  the 
cafe  in  the  Optic  nerves  %  for  though  they 
unite,  and  were  fuppofed  to  crofs  each 
other*  the  contrary  appears  by  Gbfer- 
vations,  made*  in  the  bodies  of  Perfons 
who  were  blind  of  one  eye  from  a 
fault  of  the  Optic  nerve*  the  nerve  of 

the 

f  ?  J  See  Effay  on  the  Vital  and  Involuntary  motions  of  Afti- 
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the  affeded  fide  only'  being  wafted, 
while  the  other  was  large  and  plump 
(#)„  And  we  may  jufily  infer,  the 
Plexiform  unions  of  the  nerves,  diftri- 
bated  to  the  fuperior  and  inferior  ex¬ 
tremities,  not  to  be  more  intimate,  nor 
intended  to  ferve  any  focfa  purpofe  as 
Ganglions,  fince  thefe  nerves  are  equal¬ 
ly  inotory  and  fenfory ;  no  other  nerves 
being  diftributed  to  the  fkin,  the  organ 
of  touch,  but  from  the  fub-divifion  of 
thefe  Plexufes, 

(x)  See  the  Anatomy  of  the  nerves  in  general  fey  a  late  jufily 
celebrated  profeffor  of  Anatomy,  Dr0  Monro,  Sen,  p,  356,  and 
No.  23.  Santorini  oes.  Anat.  63,  Yesal.ii  Anatom. 
Lib.  iv,  C,  iv.  ii  Yesalius,  Aquapendens,  Valyeida 
<i  aliquando  obfervanint,  toto  du£tu  divifos  opticos  nervos 
t(  maniifie,  &  eum  tamen  in  quo  he  confpexit  Vesalivs  de  vifu 
<(  nunquam  conqueftum  fuifle,  vifuque  pneftanti  femper  valuiSe.'-* 
“  Morgagni  de  fedib.  Morb.  Ep,  xiii.  Art#  7, 
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SECTION  IV. 

-  I 

Phyjtological  difficulties  obviated : 
Conje&ures  concerning  Irrita¬ 
bility  5  & c. 

Sect.  If  F  thefe  Anatomical  difficulties  do 
IV.  J.  not  fubvert  our  do&rine,  the  fol- 
lowing  of  a  Phyfiological  nature,  it  is 
prefumed,  will  not  be  more  formidable ; 
or  perhaps,  may  become  arguments  in 
its  favour,  when  properly  confidered. 

It  has  been  objected,  “  That  if  the 
Ganglia  intercept  the  communication 
€C  between  the  fenforium  commune,  and 
thofe  parts  whofe  nerves  are  derived 
li  from  them  j  they  ought  not  only 
“  to  intercept  the  commands  of  the 

Will, 
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s<  Will,  and  render  the  motions  of  Sect. 
u  thefe  parts  not  voluntary,  but  they  IV, 

5‘  ought  alio  to  prevent  the  impreffions 
cc  made  on  the  nerves  of  thefe  parts, 

<c  from  being  conveyed  to  the  fenforium 
commune,  i.  e  thefe  parts  ought  to 
€S  be  infenfible:  the  contrary  of  which 
€t  is  true.  For  example,  the  Inteftines, 

«c  whofe  nerves  come  from  Ganglia, 

€‘  are  among  the  moil  feofible  parts  of 
*{  the  body  :  and  if  the  uneafy  fen- 
<f  fation  in  the  Lungs,  in  Afthmatic 
<c  cafes,  was  not  conveyed  to  the  fen- 
cc  forium  commune,  how  could  the 
“  Will  redouble  the  adion  of  the  Dia- 
s<  phragm  and  the  intercoftal  mufcles  ?” 

I.  To  this  it  may  be  anfwered,  That 
an  Anaftomofis,  or  new  arrangement  of 
the  nervous  filaments  which  appears  to 
take  place  in  Ganglia,  may  intercept 
the  efforts  of  the  Will,  and  alfo  render 
the  fenfations  of  parts  wholly  fupplied 

with 
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Sect*  with  nerves  from  Ganglions  lefs  de~ 
IV.  terminate  and  precife  than  in  other 
°**aYa*«*J  parts,  which  indeed  is  a  fad ;  yet, 
without  rendering  fuch  parts  totally  in- 
fenfible.  Paralytic  Dileafes  fnow,  that 
the  nerves  may  be  fo  affedted,  as  to  be 
incapable  of  conveying  the  commands 
of  the  Will,  and  yet  remain  fuffieient- 
ly  capable  of  reconveying  fenfible  per- 
ceptions.  In  the  Palfies  which  are 
moil  frequent,  the  parts  rendered  per¬ 
fectly  immoveable  by  the  difeafe,  have 
as  quick  a  feeling  as  thofe  that  are 
moveable  by  the  Will ;  and  what  de- 
ferves  attention,  are  often  moved  invo¬ 
luntarily,  efpecially  upon  the  application 
of  any  painful  ftimulus :  and  it  is  ob- 
fervable  too,  that  paralytic  limbs,  which 
are  not  to  be  moved  by  our  Volitions, 
are  often  called  into  aftion,  when  the 
paralytic  perfon  is  fuddenly  thrown  into 
any  violent  paffion ;  juft  as  we  obferve 
the  fame  caufe  to  produce  extraordinary 

com- 
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commotions  in  the  Heart  and  Intefliness 
&c.  though  the  Will,  coolly  exerted, 
has  no  power  over  thefe  parts® 

II.  Various  obfervators  have  fhown 
that  the  feelings  of  the  organs*  whofe 
motions  are  involuntary*  are  by  no 
means  exa <9:,  nor  always  acute®  We 
have  it  on  the  authority  of  Harvey 
(#),  confirmed  by  Baron  Haller*  that 
the  heart  thos  highly  irritable,  is  when 
touched,  very  dully  fenfible,  as  has  alfo 
appeared  in  wounds  and  contulions  of 
this  part  (b),  Haller  afferts  that  the 
lungs,. liver*  fpleen,  and  kidnies,all  /ap¬ 
plied  from  the  great  fympathetic  nerves* 
have  been  cut  in  pieces,  and  yet  the 
animal  feemed  to  feel  no  pain.  And 
(which  is  a  proof  lefs  liable  to  excep¬ 
tion)  operations  and  difeafe,s  in  the  kid- 
nies,  and  ulcers  in  the  lungs  being 

but 

(A  Hasveii  de  Generat.  AmiyjSl, 

{&)  Phil,  Trans i  Vol,  iii, 
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Sect,  but  little  painful,  (how  the  feelings  of 
IV.  thefe  parts  not  to  be  exquifite  (c). 

III.  The  Stomach,  which  has  a  very 
large  portion  of  the  eighth  pair  of 
nerves  be  flowed  upon  it,  lofes  its  fen- 
Ability  and  contra&ile  power  i b  perfect¬ 
ly  by  ligatures  of  this  nerve,  that  the 
food  neither  pafies  down  the  oefophagus, 
nor  is  concocted  in  the  ftomach,  and 
by  fpontaneous  corruption  there  puts  on 
the  appearance  of  the  fees  themfelves 
fo  fetid  in  the  large  inteftines  (d).  ’Tis, 
in  confequence  of  the  fenfibility  which 
the  ftomach  derives  by  means  of  this 
nerve,  along  with  its  peculiar  organiza¬ 
tion,  that  the  ftomach  becomes  the  prin¬ 
cipal  feat  of  hunger  5  and,  to  ufe  the 
words  of  a  celebrated  writer,  <c  As  it  is 
u  afFecied  with  a  more  difagreeable 
C€  fenfation,  when  we  have  wanted  food 
iC  for  any  confiderable  time,  than  the 

<4  guts  ; 

•(c)  Haller’s  celebrated  ElTay  on  fenfible  and  irritable  parts* 
{dj  See  Morgagni,  &  Vieussens  locis  dtatis. 
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u  guts;  fo  likewife  it  is  more  fenfible  Sect# 
“  of  an  agreeable  feeling,  from  grate-  IV. 

<c  ful  food  :  and  in  thefe  refpe&s  it 
“  may  be  faid  to  be  more  fenfible  than 
<c  the  inteftines  {e). 


IV.  A  less  precife  feeling  the  in¬ 
teftines  certainly  have;  and  tho’  in  many 
inftances  they  are  the  feat  of  exquifite 
pain,  yet  in  confequence  of  the  con¬ 
nexions  of  the  nervous  filaments  in  the 
Ganglions,  any  painful  difeafe  feated  in 
the  inteftines,  or  in  the  other  Vifcera 
contained  in  the  Abdomen,  is  by  fenfa- 
tion  lefs  determinable  to  its  particular 
feat,  or  rather  is  more  apt  to*  affect  the 
parts  adjoining,  than  difeafes  of  a  pain¬ 
ful  nature  which  are  feated  in  the  fto- 

t 

mach  itfelf,  and  in  other  parts  whofe 
nerves  are  not  fupplied  with  Ganglions 
(f)\  G  And 

(e)  See  Whytt’s  Path.  Eflays,  p,  155,  firft  Edit. 

(f) Vt  anima  non  adeo  accurate  locum  dolentem  diftinguafcj 
fed  obiter  utcumjue,  et  aliqua  latitudine,  A,  V,  Haller  El. 
Phyf.  T,  iv,  p.  407. 
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And  this  lead's  us  to  a  natural  folu- 
tion  of  shat  fympathy,  that  intercom - 
ffiimion  of  fenfatim s,  or  that  imputation 
of  fenj, at  ion ,  which  fo  frequently  takes 
place  in  the  Cholic,  inflammation  of  the 
Inteftines,  and  nephritic  complaints,  and 
other  difeafes  of  the  contained'  parts  of 
the  Abdomen,  from  which  fome  writers 
(g)  have  very  conclufively  argued  for 
the  neeeffity  of  fuch  a  communication 
of  the  nervous  filaments  in  Ganglions, 
as  appears  indeed,  to  take  place  in  them, 
and  which  among  other  important  ufes, 
feetns  the  occafioo  of  many  of  thofe 
fympathetlc  fenfations  in  the  lower  belly 
fo  frequently  taken  notice  of,  and  fo 
difficult  to  be  explained  (A).  It 

(g)  Zinn.  <3e  oculo,  citat.  Haller,  El.  Phyf,  T.  iv.  p.  321® 
{b)  The  celebrated  Whytt’s  obje&ions  to  particular  fym- 
pathies,  arifing  from  a  connexion  of  nerves  in  Ganglions,  feera 

i 

inconclusive :  for,  fays  he,  fuch  a  communication  as  is  fuppofed 
in  Ganglia  to  occasion  fympathy  would  caufe  a  confujwn  in 
our  fenfations,  as  well  as  in  the  motions  of  our  mufcles. 
With  refpedl  to  fenfationy  we  have  feen  that  confuted  or  indeter¬ 
minate  fenfation  is  proper  to  parts  whofe  nerves  arife  from 
Ganglions  j  and  that  the  muicular  motions  of  thefe  parts 


are 
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It  is  objeded  alfo,  That  every  Sect, 
u  voluntary  rnufcle  in  the  body  becomes  IV. 
t€  involuntary  when  it  is  ftrongfy  Hi-  v-— * 

41  niulated  :  for  example,  the  Accekra- 
u  tores.  TJrince,  are  quite  voluntary  in 
u  the  Adi  on  of  expelling  the  Urine , 
u  but  ad  involuntarily  in  expelling  the 
u  JemenU 

G  2  When 


arc  not  regulated  by  the  Will,  but  by  the  application  of  an  irrita¬ 
ting  caufe  5  and  therefo inftead  of  proving  that  fympathy  in  the 
Abdominal  vifcera  does  not  arife  from  Ganglions  j  they  render  it 
likely  that  it  does.  The  Mind  undoubtedly  feels  Sympathetic  as 
well  as  all  other  fenfations  only  at  the  origin  of  the  nerves  in 
the  Brain,  where  the  Soul  fits  enthroned  :  Yet  fails  Incline  me 
to  think  with  Willis,  Vieussens,  Haller,  and  Monro, 
that  fympathy  depends  in  many  cafes  upon  the  connexions  of  nerves 
in  their  courfe ,  as  well  as  at  or  near  their  origin. 

It  is  well  known,  that  an  irritating  caufe  adting  upon  a 
nerve  in  any  of  the  limbs,  will  fometimes  extend  its  efficacy  as 
far  back  as  the  Brain  and  occafion  cowvuljions ,  or  Epileptic  parox- 
yfms  affecting  the  whole  Body  fympathetkally  $  at  other  times 
it  only  affedls  fome  particular  parts  of  the  Body,  as  in  the  cafe 
of  the  locked  Jaw,  fpafmus  Cynicus,  and  various  other  infiances 
which  I  purpofely  omit.  In  like  manner  any  violent  irritation, 
which  by  its  fiimulus  affedis  any  of  the  filaments  of  the  inter- 
coftal  nerves  up  to  their  origin  in.  their  refpe&ive  Ganglions,  will 
alfo  a£t  by  confent  upon,  and  affect  all  the  filaments  which  have 
their  common  origin  in  fuch  Ganglions :  And  hence  fympathe- 
tic  fymptoms  will  arife  in  the  firft  place,  in  the  parts  of  the 

Abdomen 
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When  we  confider  the  (late  of  the 
Soul  and  Body  under  any  violent  paf- 
fion  of  mind*  we  find  the  ufual  opera¬ 
tions  of  the  Soul  itfelf  are  not  only 
difturbed,  but  thofe  parts  of  the  Body 
too,  which  the  Will  cannot  controul, 
are  now  agitated  by  the  ftorm ;  for 
every  one  has  experienced  that  the  heart 
and  Vifcera  in  general  are  vehemently 
affedled  by  ftrong  paffions :  the  mind 
is  in  like  manner  violently  re~adted  up¬ 
on  by  very  ftrong  bodily  fenfations  $  for 
it  is  well  known  that  mufcular  parts 
which  are  ordinarily  fubjedt  to  our  voli¬ 
tions,  ceafe  to  be  fo,  if  any  part  is  fti- 

mulated 

Abdomen  and  Thorax  fupplied  by  the  great  fympathetic  nerves, 
and  afterwards  in  the  reft  of  the  Body,  nearly  in  the  order  in 
which  thefe  nerves  are  connected  with  th»  reft  of  the  nervous 
fyftcm.  The  Reader  will  find  that  the  celebrated  De  Haen 
has  adopted  the  Winslow  an  opinion,  that  the  Ganglions  are 
the  origin  of  the  intercoftal  nerves,  and  attempts  with  great  pro¬ 
bability  to  explain  from  thence  the  fingular  paralytic  fymptoms 
fometimes  left  by  Saturnine  Cholic.  This  general  account  of  fym- 
pathy  is  fupported  by  fo  many  fa<fts,  that  I  think  one  may  fafely 
venture  to  foretel ,  it  will  derive  proof  and  confirmation  from  fuch 
new  difcoveries  as  will  advance  the  knowledge  of  the  nerves, 
aftd  enable  future  ages  tty  fee  things  clearly  on  this  fubjeff,  which 
at  prefent  are  dark  and  inexplicable  to  us. 
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mulated  by  exquiiitely  pleafmg,  or  ex-  Sect. 
ceffiveiy  painful  fenfations ;  under  fuch  IV. 
a  ftimulus  they  are  neceffarily  contrac-  ' — 
ted  or  convulfed.  But,  it  is  not  there¬ 
fore  to  be  concluded,  that  the  gentle 
ftimulus  of  the  Blood,  on  the  furface 
of  the  Heart,  and  of  the  air,  food,  and 
gaftric  juices,  on  the  Inteftines,  of  which 
the  mind  has  no  confcious  perception 
at  all,  much  lei's  a  difagreeable  one, 
can  lay  it  under  any  fimilar  neceffity, 
as  fome  have  argued.  This  objection 
can  have  no  force  againft  our  doCtrine, 
however  it  may  recoil  upon  that  of 
others ;  as  all  voluntary  mufcles  what¬ 
ever  may  be  excited  to  contractions  by 
irritations  exceffively  pleafing  or  painful \ 

the  contractions  from  fuch  caufes  being 

■  /. 

involuntary,  neceffary,  and  uncontroul- 
able :  But  the  flimuli  that  affeCl  the 
Heart  and  other  parts,  whofe  motions 
are  naturally  involuntary,  are  not  of 
this  clafs,  nor  of  this  ftrength  ;  and  in- 
'  deed, 
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Sect®  deed,  are  fo  little  perceived  by  the  mind 
IV.  as  to  lay  it  under  no  fuch  neceffity,  as 
— - in  the  inftance  obje&ed.  Thofe  on  the 
contrary,  who,  obferving  that  we  are 
not  confcious  of  thefe  motions,  infer 
from  thence  that  the  felf-thinking  in¬ 
dividual  or  human  Soul,  is  not  the  real 
author  of  them  )  and  who  inftead  of  re- 
fering  them  to  unknowing  Nature,  at¬ 
tribute  them  to  its  great  Diredtor,  feem 
to  me,  to  reafon  very  conclufively  (/). 

To 


(?)  See  Baxtrr’s  Inquiry  into  the  nature  of  the  human 
Soul.  A  performance  in  which  the  jufteft  notions  of  the  Soul’s 
authority  in  and  over  our  Bodies,  and  of  the  divine  government  co¬ 
operating  therein,  and  controuling  univerfal  Nature,  are  excellent¬ 
ly  deduced  and  fupported  upon  the  foundations  of  found  reafoning 
and  true  Philofophy. 

“  The  great  myflerious  Being,  who  made  and  governs  the 
u  whole  Syftem,  has  fet  a  part  of  the  chain  of  caufes  in  our 
view  5  but  we  find,  as  he  himfelf  is  too  high  for  our  compre- 
“  henfion,  fo  his  more  immediate  inftruments  in  the  univerfe 
t(  are  alfo  involved  in  an  obfcurity  that  philofophy  is  not  able  to 
<<r  diflipate ;  and  thus  our  veneration  for  the  fupreme  Author  is 
sc  always  increafed  in  proportion  as  we  advance  in  the  knowledge 
fi  of  his  works :  as  we  arrive  in  philofophy  towards  the  firfl: 

<(  caufe,  we  obtain  more  extenfive  views  of  the  conftitution  of 

/ 

<(  things,  and  fee  his  influence  more  plainly  :  we  perceive  that 
u  we  arc  approaching  to  Him,  from  the  fimplicity  and  genera¬ 
lity 


tt 
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To  what  other  immaterial  power  Sect. 
can  we  refer  the  fupport  of  the  vital  IV. 
motions,  which  have  for  their  caufe 
irritability  ?  a  principle  or  caufe  not  im¬ 
mediately  extiaguifhed  by  Death  itfelf, 
and  which  exifts  in  the  heart  and 
inteftines,  not  only,  when  they  are  fe- 
parated  from  the  Head,  and  the  reft  of 
the  Body  1  but  when  divided  into  a 
thoufand  parts,  each  piece  retains  it. 

Is  it  then  an  inherent  property  of  muf- 
cular  fibres  ?  Sound  Philofophy  teaches 
os,  that  adivity  in  matter  can  never  be 
inherent,  but  muft  be  impreffed  by  fome 
immaterial,  and  as  feems  probable,  in 
the  prefen t  cafe,  adive  percipient  power* 

As  irritability  exifis  in  mufcular  fi¬ 
bres  feparated  from  the  Body,  the  Soul 

does 

■s<  Iity  of  the  laws  or  powers  we  difcover,  from  the  difficulty  we 
6i  find  to  account  for  them  mechanically,  from  the  more  and  more 
ee  complete  beauty  that  appears,  &c,”  Me.  Lavsun’s  View 
®f  Sir  Isaac  Naw  ton’s  Philofophy,  Cap,  i. 
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Sect,  does  not  feem  to  be  that  adtive  powef. 

IV.  For  the  Soul  is  feated  in  the  Brain  only, 
— >  and  is  adted  upon,  and  puts  mufcles 
in  adtion  by  means  of  nerves  ( Prop . 
4,  5.)  continued  from  the  Brain. 
Hence  when  the  nerves  are  compref- 
fed,  tied,  or  cut  through,  the  Soul 
lofes  its  power,  and  yet,  Irritability  re¬ 
mains,  even  in  mufcles  of  the  voluntary 
clafs.  Thofe  that  are  involuntary,  and 
over  which  the  Soul  has  no  autho¬ 
rity  at  any  time,  poffefs  this  property 
neverthelefs,  in  the  moft  eminent  de¬ 
gree. 

Detruncations  of  the  Body,  di- 
minifli  not  the  faculties  of  the  Soul, 
which  remain  perfedt  unlefs  the  Brain 
be  injured.  The  Soul  is  not  a  divifible 
or  difcerptible  fubftance. 

Irritability  therefore,  tho*  capa¬ 
ble  of  being  occafionally  excited  by 

the 


Ganglions  of  the  nerves. 

the  foul,  as  a  kind  of  irritant,  through 
the  medium  of  the  nerves,  fee  ms  to 
have  a  different  percipient  agent  for 
its  caufe,  and  to  be  derived  only  from 
that  immaterial  Being,  who  created 
all  Bodies,  is  the  fource  of  all  adive 
force  that  appears  in  them,  and  prefides 
over  the  univerfal  frame  of  nature. 

I  shall  not  enlarge  this  digreffion, 
by  endeavours  to  explain,  how  the 
Soul  ads  upon  the  nerves ;  and  how, 
by  means  of  thefe,  the  irritable  rnufcu- 
lar  fibres,  are  by  an  ad  of  the  Will 
made  to  contrad :  how  the  more  vio¬ 
lent  agitations  of  the  Soul,  by  the  me- 
dium  of  the  nerves,  affed  the  irritable, 
but  involuntary  vital  organs*  What 
the  nerves  contribute  towards  the  con- 
tradions  of  mufcular  fibres ,  and  how 
far  their  efficacious  energy  is  neceffary 
to  fuch  contradions  ( See  Prop .  6)* 
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IV. 
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Sect.  There  is  in  all  fibres  of  animal 

IV •  Bodies,  even  thofe  of  the  cellular  kind, 

•— v*—- '  a  natural  cootraftibility  and  power  of 
retraction,  which  appears  equally  in 
living  and  dead  Bodies,  whether  warm 
or  cold. 

Muscular  fibres  poflefs  this  power 
of  retraction  along  with  that  of  irrita¬ 
bility  ?  which  feems  proper  to  them 
alone  in  their  living  ftate  $  at  leaft,  it 
vanifhes  foon  after  Death,  and  is  not 
capable  of  being  excited  when  mufcles 
are  thoroughly  cold  in  confequence  of 
death  (k). 

This  property  of  irritability  in  muf- 
cular  fibres,  feems  not  only  capable  of 
being  excited  and  regulated  by  means  of 
the  nerves,  but  is  alfo  manifeftly  capable 
of  increafe  by  nervous  power:  yet  Poly-* 

pes, 

(k)  Te  decifa  foam,  Lssrile,  dextera  quant, 

S^muaimefqiie  meant  digit l,  ferrumque  retraBaftk 

# 

Virg,  JEr.  x.  395,  396* 
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pes,  and  perhaps  fome  of  thole  plants  Sect. 

called  fenfitive,  are  highly  irritable,  tho* 

faid  to  be  deftitute  of  nerves :  if  this 

affertion  be  fufficiently  grounded,  it 

would  then  feem  that  irritability  has 
no  neceffary  dependance  upon  nerves, 

but  may  exift  in  mufcular  fibres  without 
them.  This  property,  however,  in 
mufcular  fibres,  in  connexion  with 
nerves,  is  productive  of  voluntary  mo¬ 
tion  at  the  nod  of  the  mind  %  and  is 
alfo  productive  of  involuntary  motion 
by  the  aCtion  of  a  ftimulating  fluid  upon 
the  nerves  fpread  over  the  internal  fur- 
face  of  the  heart  and  inteftines  5  fo  that, 
tho’  we  may  have  animals,  formed 
without  nerves,  highly  irritable,  and  ac¬ 
tive,  in  confequence  of  this  irritability : 
yet,  in  fuch  animals  as  have  the  nervous 
and  irritable  fyftems  united  \  the  depen¬ 
dance  of  irritability  upon  the  nerves,  in 
confequence  of  that  union,  feems  fo 

H  2 


great 
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Sect,  great  as  not  eafily  to  be,  even  in  ima- 
IV.  gination,  feparable  from  them. 

What  we  know  only  with  certainty 
is  this  iingle  fad,  that  the  nerves  con¬ 
ned  the  Soul  and  the  Body  together : 
That  by  them  the  Soul  ads,  and  is  aded 
upon  :  How  thefe  things  are  performed 
is  intirely  unknown  to  us,  and  will 
probably  fo  remain,  at  leaft,  till  new 
difcoveries  are  made  in  the  nervous 

Though  no  pofitive  dodrine  of  any 
great  importance  has  yet  been  educed 

from  the  late  refearches  and  exoeri- 

* 

ments,  concerning  the  nature  of  the 
irritable  fibres  of  animals  and  their 
nerves  j  thefe  refearches  fhow  that  many 
things  hitherto  firmly  believed  concern¬ 
ing  them,  are  merely  fuppofititious. 
From  the  effeds  of  ftimuli  on  the  nerves 
and  mufcular  fibres,  from  the  excited 


fyilem. 


* 
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contraction  bearing  no  proportion  to,  Sect. 

and  often  far  exceeding,  the  force  with  IVY 

which  the  Aimulus  was  impreffed  $  in  v— 

fine,  from  the  evident  marks  of  life,  and 

fomething  refembling  fenfibility  in  thefe 

contradions,  it  feems  clear,  that  the 
*  * 

origination  of  mufcular  adion  is  not 
likely  to  be  accounted  for  by  any  hy¬ 
draulic  law  or  mechanic  power :  And 
the  fuppofitions  of  fubtile  fluids,  called 
Spirits,  flowing  in  nerves  as  canals,  or  of 
an  Eledric  Aura  conducted  by  them,  or 
of  vibrations  like  elaftic  firings,  are  not 
only  aflumed  without  proofs,  but  are 
all  equally  inapplicable  in  all  points  to 
appearances,  and  infuflicient  to  account 
for  the  communication  of  motion  from 
the  brain  to  the  mufcles. 

'  •  '4 

To  unfetter  the  mind  from  error, 
prepares  it  for  the  inveftigation  and  dis¬ 
covery  of  truth.  A  real  convidion  of 
the  imperfedion  of  our  knowledge  of 

the 
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Sect*  the  nerves,  which  has  of  late  been  gain- 
IV.  ing  ground  and  acquiring  ftrength  from 
many  laudable  attempts  to  remove  thofe 
defedts,  affords  a  happy  prefage  that 
the  acquifition  of  true  and  important 
knowledge  in  this  dark  region  of  ani¬ 
mal  ftrudture,  is  not  far  off.  Yet  we 
muft  remember,  that  fcience  may  be  de¬ 
fective,  when  it  is  not  illufory  or  totally 
falfe.  For  in  the  firft  gleams  of  light, 
and  the  firft  conceptions  of  truth  itfelf, 
concerning  fubjedts  that  border  on  the 
limits  of  human  knowledge,  difficul¬ 
ties  will  abound,  and  the  darknefs,  which 
terminates  our  profpedt,  muft  neceffa- 
rily  cloud  and  obfcure  its  confines. 

Lastly,  it  has  been  objedted.  That 
tho*  the  motions  of  the  Uvea  are  in- 
<c  voluntary,  from  light  affedting  the 
cc  eye;  they  are  truely  voluntary, 
cc  when  it  contradts  in  order  to  the 
€C  diftindt  vifion  of  an  objedt  placed 

<c  near 
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«  near  the  Eye,  whofe  minute  parts  Sect. 
“  we  want  to  obferve  accurately.”  IV. 


It  is  an  excellent  Maxim  laid  down 
by  Sir  Isaac  Newton,  That  H  Con- 
“  clufions  drawn  from  experiments 
*c  and  obfervations  by  induction,  are 
“  not  to  be  Ihaken  by  any  objedions 
«  but  fuch  as  are  taken  from  ex- 
<c  periments,  or  other  certain  truths.** 
The  diftindion  formed  in  this  ofo- 
jedion  is  the  ofF-fpring  of  the  School 
of  Stahl,  and  has  no  fupport  from 
experiment  and  obvious  matter  of  fad| 
but  fee  ms  verbal  and  hypothetical  only. 
This  will  appear,  if  we  confider  that 
the  Uvea  always  dilates,  when  the  dis¬ 
tance  of  an  objed  increafes,  and  in  an 
obfcure  light.  Dilatation  is  the  natural 
ftate  of  the  Pupil,  and  a  faint  image  or 
weak  light  making  but  little  impreffion 
upon  the  Retina,  and  a  ftrong  light  and 
jiear  objed  (which  always  refleds  a 

more 
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Sect,  more  vivid  image  than  a  diftant  one) 
IV.  making  a  ftrong  impreffion  upon  it,  the 
v—'  Pupil  is  more  contra&ed  by  the  laft, 
and  lefs  by  the  firft.  That  the  contrac¬ 
tions  of  the  Pupil,  are  never  voluntary, 
but  always  arife  from  fenfations  of  the 
Retina,  uniformly  and  involuntarily,  by 
an  invariable  law,  appears  by  experi¬ 
ments  and  difeafes  :  And  hence  it  is, 
that  the  Pupil  conftantly  becomes  im¬ 
moveable  and  greatly  dilated,  when  by  a 
Gutta  ferena  the  Retina  becomes  infen- 
fible.  The  great  man,  to  whofe  pre¬ 
cious  ftores  we  have  been  fo  often  in¬ 
debted  in  the  courfe  of  this  inquiry,  has 
furnilhed  experiments,  which  prove  that 
the  Iris  or  Uvea,  like  all  other  parts 
provided  with  nerves  from  Ganglions, 
has  but  a  dull  degree  of  feeling,  and  is 
moved  intirely  independent  of  the  Will: 
“  What  perfuades  me,  that  the  Iris  is 
<c  much  lefs  fenfible  than  the  Retina, 
u  is,  that  if,  after  having  pierced  the 

“  Cor- 
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u  Cornea,  you  irritate  or  cut  the  Iris,  it  Sect® 
ec  is  not  therefore  contrafted ;  whereas  IV. 
“  the  lead:  increafe  of  light  makes  it 
<c  contrad:  which  evidently  proves  that 
<c  this  contradion  does  not  depend  upon 
“  the  proper  fenfibility  of  the  Iris,  but 
cc  on  the  Retina :  the  Gutta  ferena  ferves 

/ 

tc  to  prove  the  fame  thing;  the  Iris  be- 
<c  ing  no  ways  changed  in  that  difeafe, 
u  any  farther  than  it  is  deprived  of  mo-  ^ 

<c  tion  from  the  fenfation  of  the  Retina 
€l  being  deftroyed  by  a  palfy  of  the 
u  Optic  nerve  (/).”  And  whoever  will 
obferve  the  motions  of  the  Pupil  by 
means  of  a  mirrour,  will  find  the  Will 
has  no  fort  of  power  over  them, 

(/)  See  Baron  Haller’s  Effay  on  Irritability,  p,  31.  and 
Element,  Phyf.  T.  v,  p,  374—378, 


I 


Section 


I 


ON  THE  USE  OF 


'/  vr  $ 


V  d 


/ 
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with  relation  to  Ganglions . 


Sect* 

V. 

<— '-sr-— '  game  parts  of  great  importance  in  the 
nervous  fyftem,  and  animal  machine. 
That  they  limit  the  powers  of  volition, 
will,  1  flatter  myfelf,  appear  a  dodtrine 
fairly  inferred,  by  an  indu&ion,  little,  if 
at  ail,  Short  of  being  complete:  we  may 
therefore  venture,  upon  thefe  grounds. 


of  Ganglions  in  our  machine; 
fome  of  which  we  have  already  hinted, 

doubt  not,  will  be  much 


5* 
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eeed  me  in  this  refearch  :  the  coaft  is 
difcovered,  and  others  I  hope  will  ga¬ 
ther  its  riches* 


In  fleep,  and  in  apoplexies*  the  exter¬ 
nal  fenfes  ceafe  to  convey  impreffions  to 
the  Soul ;  and  the  exercife  of  voluntary 
motion  is  fuperfeded  $  but  the  vital 
fun  ft  ions  have  in  thefe  cireumftances 
the  fame*  and  fome  have  believed  a 
greater,  ftrength  and  vigour  than  before: 
the  truth  feems  to  be,  that  what  is 
wanting  in  the  frequency  and  number 
of  Refpirations  and  of  Pulfes,  is  made 
up,  by  their  greater  deepnefs  and  ful- 
nefs.  In  fleep,  this  temporary  interrup¬ 
tion  of  fenfation  and  voluntary  motion, 
arifes  from  the  nervous  power  being  ex- 
haufted,  which  by  a  few  hours9  reft  is 
conftantly  recruited  5  and  with  it,  a  ftate 
of  vigilancy  returns,  in  which  the 
whole  animal  machine,  its  fenfes,  vo¬ 
luntary  as  well  as  involuntary  motions,, 
are  in  complete  aftion. 
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Apoplexies  arife  from  fome  ex- 
travafated  fluid,  or  other  caufe,  com¬ 
prefling  the  Brain  in  fuch  a  degree, 
as  to  put  an  end  to  its  fundions,  (if  not 
removed)  and  thofe  of  external  fenfa- 
tion  and  voluntary  motion,  depending 
upon  them. 

It  lias  been  a  queftion  long  agitated, 
why  in  Apoplexies,  the  fame  compref- 
iion  does  not  intercept  the  nervous 
power,  by  which  the  vital  fundions, 
and  animal  fundions  are  both  fupported: 
and  how  it  happens  that  the  heart  con¬ 
tinues  to  move,  and  the  refpiratory 
organs  to  ad,  for  a  conflderable  time 
after  fenfe  and  motion  in  the  other 
parts  feem  to  be  at  an  end  ? 

Some  eminent  Phyflciaos  have  at¬ 
tempted  to  folve  this  queflion,  by  con¬ 
fining  the  caufe  of  Apoplexies  to  the 
Brain  only,  from  whence  they  fuppofed 

all 
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all  the  fenfory  nerves,  and  tnofe  fabler-  Sect* 
vient  to  voluntary  motion,  were  derived :  W 
and  that  the  Cerebellum  remained  un~ 
compreffed,  becaufe  of  the  ftrong  and 
tenfe  membranes,  which  are  interpo- 
fed  betwixt  it,  and  the  Brain ;  and  that 
the  wtal  organs  from  thence  were  folely 
fupplied  with  nerves  (which  is  far  from 
being  true) :  and  this,  they  imagined 
proved  by  fome  experiments,  in  which 
wounds  of  the  Cerebellum  were  found 
to  occafion  immediate  death  in  various 
animals. 

But  it  being  obferved  by  others, 
that  the  worft  wounds  of  the  Cere¬ 
bellum  had  fometimes  healed,  and 
that  not  much  difference,  as  to  danger, 
could  be  obferved,  betwixt  deep  wounds 
of  the  Cerebrum  and  Cerebellum  :  and 
that  Foetus's  at  their  full  time  have 
been  born  alive,  though  deftitute  both 
of  Brain  and  Cerebellum  :  and  lately  it 

having 
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S.ect.  having  been  found  that  the  fpinal  mar- 
V.  row  01a y  be  cot  through  near  its  origin, 

and  the  eighth  pair,  and  great  -fympa- 
thetic  nerves  divided,  by  which  all 
communication  both  with  Brain  and 
Cerebellum  is  cut  off,  yet,  to  the  afto- 
nifhment  of  beholders,  the  heart  con¬ 
tinuing  to  move  for  many  hours  after¬ 
wards,  this  theory  falls  of  courfe;  and 
we  are  obliged  to  fearch  out  fome  other 
caufe,  which  may  account  for  this  phe¬ 
nomenon,  in  a  more  fatisfadtory  manner. 
» 

I  am  not  without  hopes,  that  the 
dodlrine  we  have  advanced  concerning 
the  nature  and  ufes  of  Ganglions  of 
the  great  fympathetic  nerves,  will  af¬ 
ford  a  natural  folution  of  this  difficult 
Problem.  The  great  fympathetic  nerves 
being  truly  derived  from  the  fpinal 
marrow,  have  in  the  numerous  Gan¬ 
glions  proper  to  them,  fo  many  recep¬ 
tacles  of  nervous  energy,  fo  many 

fub- 
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fubordinate  Brains,  which  continue  to  Sect* 
difpenfe  the  nervous  energy  to  the  V. 
vitai  organs,  long  after  they  ceafe  to  - 
have  communication  with  the  Brain  1 
and  fupport  the  Irritability  of  the  heart, 
which  makes  it  fo  long  fen  Able  to  the 
ftimulus  of  the  blood  flowing  into  its 
Auricles  and  Ventricles  after  the  reft 
of  the  machine  is  in  fa£t  dead  s  but, 
as  the  whole  nervous  fyfteni  derives 
its  energy  from,  and  ultimately  depends 
upon,  the  Brain  and  Cerebellum  $  thefe 
fubordinate  feurces  of  nervous  energy, 
being  at  length  exhaufted,  without  a 
poffibility  of  a  new  afflux  from  the 
brain,  the  vital  organs  at  length  ceafe 
to  move. 

This  reafoning  feems  ftrongly  con- 
firmed  by  thofe  Foetuses  already  men* 
tioned,  which  come  into  the  world 
without  any  Brain  or  Cerebellum  :  thefe 
generally  have  the  medulla  fpinalis  large 

enough 
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Sect,  enough  to  fupply  the  great  fympathetic 
V,  nerves :  and  by  thefe  nerves,  the  force 
— v—-*  of  the  heart,  the  circulation,  and  deve- 
lopement  of  the  organs  of  the  Foetus* 
are  fuftained  in  the  mother’s  womb;  for 
as  foon  as  they  lofe  the  Mother’s  fofter- 
ing  heat,  they  die ;  if  not  dead  before 
their  birth, 

'  By  the  inter-communion  of  nervous 
energy  arifing  from  the  numbers  of 
Ganglions  on  the  great  fympathetic 
nerves,  we  underftand  alfo,  how,  and 
by  what  means,  the  vital  and  involun¬ 
tary  powers  of  our  machine  go  on  un¬ 
impaired  in  perfect  Hemiplegias,  which 
reduce  one  half  of  the  animal  body  to 
a  (late  of  mere  vegetative  life,  the 
mufcles  of  one  fide  being  no  longer 
obedient  to  the  Will :  When  this  is 
thoroughly  confidered,  it  will  be  found 
a  ftrong  proof  of  our  do&rine :  for,  if 
the  filaments  of  the  nerves  were  not 

in- 
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interrupted  by,  and  intermixed  in,  Gan¬ 
glions,  in  their  courfe  from  the  Brain 
to  the  Vifcera  -y  but  were  continued 

threads  or  canals,  as  they  are  from  the 

\ 

Brain  to  the  fenfory  organs,  and  voluntary 
mufcles  5  a  very  manifeft  defedt  muft  have 
appeared  in  the  functions  of  the  vifcera 
contained  in  the  Thorax  and  Abdomen, 
by  the  lofs  of  half  the  nervous  power 
diftributed  to  them :  that  is,  a  greater 
defedt  muft  have  happened  in  every 
Hemiplegia,  than  ever  happens  in  any 
one. 

It  feems  confident  with  this  view 
of  Ganglions,  as  fubordinate  origins  of 
nerves  fent  to  the  inteftmes,  yet,  ulti¬ 
mately  derived  from  the  Brain  ;  render¬ 
ing  fenfations  lefs  determinate,  yet,  not 
precluding  them  in  an  indiftindt  way 
from  reaching  the  fenforium  commune  : 
It  is,  I  fay,  natural  to  expect  from, 
and  confident  with  this  dodtrine,  that 

K  fuch 
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Sect*  fach  caufes  as  very  confiderably  com- 
V.  prefs  the  whole  brain,  or  fpinal  mar¬ 
row  near  the  head,  fo  as  to  intercept 
external  fenfation,  will  alfo  blunt  very 
confiderably  the  fenfation,  and  leffen 
the  irritability,  of  the  parts  to  which 
the  intercoftal  nerves  are  diftributed : 
this  indeed  actually  happens  in  dange¬ 
rous  attacks  of  the  Apoplexy,  in  which 
the  moft  irritating  medicines,  the  moft 
violent  and  (Emulating  cathartics,  in 
dofes,  which  at  other  times  would  be 
poifonous,  are  often  inert  and  ineffec¬ 
tual,  from  the  unfeeling  date  of  the 
Jnteftines  :  this  alfo  happens  when  the 
fpinal  marrow  near  the  head  is  greatly 
com  prefled,  of  which  we  have  a  curi« 
ous  inftance  in  the  laft  volume  of  Lon¬ 
don  medical  obfeivations  (m).  But  in 

other 

( m )  See  Medical  Obfcrvations  by  a  Society  in  London ,  Vol.  iii. 

Art.  xviii.  p.  160.  and  M.  Du  Ver net’s  obfervation  in  R,eg. 

Scient.  Acad.  Hill.  Lib.  in.  Du  Hamel,  p.  264.  We  have 

alfo  curious  inftances  of  the  fame  kind  in  the  very  ufeful  and  in- 

Inquiry  into  the  efficacy  of  warm  bathing  in  Pallies,  by 
# 

the 
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other  cafes,  where  I  have  known  the  Sect. 
fpinal  marrow  comprefled,  though  lefs  V* 

eonfiderably,  and  at  a  greater  diftance  w 
from  the  brain  j  this  effedt  has  not 
followed :  when  that  total  compreffi- 
on  is  but  a  little  removed,  and  the 
nerves  of  one  fide  only,  as  in  the  Hemi¬ 
plegia,  or  perhaps  ftill  fewer  than  half 
the  nerves,  pafs  down  the  fpine  free 
from  preffure  5  then  the  inteftines  alto - 
gether  recover  their  fenfibility,  and  the 
heart  continues  to  a £t  with  its  wonted 
vigour  $  by  which  we  know,  that  by 

K  2  fome 

the  ingenious  Dr.  Charlton.- - John  Waterman ,  aged  34,  by 

a  fall,  had  the  third  and  fourth  Vertebrae  of  his  Neck  diftorted. 

The  paralytic  effetts  of  this  diftortion,  which  remained  when  he 
was  admitted  into  the  Bath  Hofpital,  and  which  were  loon  re¬ 
moved  by  pumping  upon  the  neck,  (the  Vertebrae  gradually  Hiding 
back  into  their  natural  fituation)  were,  a  palfy  in  his  lower 
limbs,  and  a  monftrous  diftenfion  of  his  belly,  which  was  fore 
to  the  touch,  and  if  ftruck  on,  founded  like  a  drum  j  he  was 
coftive,  and  it  was  with  the  utmoft  difficulty  he  parted  with  his 
Urine.  The  fwelling  of  the  belly  fubfided  by  great  difcharges  of 
wind  from  the  ftomach,  and  in  proportion  to  its  decreafe,  the 
adtion  of  the  bladder  and  the  periftaltic  motion  of  the  bowels  were 
reftored  with  the  perfect  ufe  and  feeling  of  his  limbs,  p.  58. 

See  alfo  Mrs,  Whitby  s  cafe,  ibid,  p,  31, 


* 


WT 
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Sect,  forne  communication  of  the  nerves  in 
V.  Ganglions,  analogous  perhaps  to  an 
1  Anafiomofis,  the  functions  of  the  Vif- 
cera  are  carried  on  fufficiently. 

I  might  go  on,  to  confirm  the 
reality  of  fuch  a  communication  of 
nerves  in  Ganglions,  by  various  phe¬ 
nomena  in  other  difeafes,  which  plain¬ 
ly  point  it  out;  and  to  account  for  the 
production  of  fympathy,  in  many  cafes, 
in  confequence  of  that  connexion.  I 
might  alfo  fhow,  that  Ganglions  proba¬ 
bly  have  fonie  ufe  in  Secretion,  by  fe cur¬ 
ing  a  more  uniform  motion  of  the  liquors 
in  the  fecreting  organs ;  but  fuch  difcuf- 
fions  as  thefe  would  lead  me  into  a  very 
wide  and  uncertain  field  of  Phyfiolo- 
gical  deputation  :  it  would  be  more  my 
inclination,  by  purfuing  the  fame  clue 
of  obvious  fadts  and  experiments,  to 
try  to  make  fome  advances  in  the  know¬ 
ledge  of  nervous  difeafes,  which  being 

fo 
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fo  near  the  feat  of  the  mind  itfelf,  af-  Sect, 
Aid  it  more  fenfiblv  than  thofe  which  V* 

j 

affect  the  nerves  lefs,  and  are  thereby 
more  remote  from  the  mind:  change¬ 


able  befides,  and  intricate  in  themfelves, 
they  feem  to  have  been  rendered  more 
fo,  by  the  wild  and  hypothetical  man¬ 
ner  in  which  they  have  been  for  the 
mod  part  confidered.  The  mod  pre¬ 
cious  truths,  even  on  that  forbidding 
fubjed,  may  be  more  within  our  reach 
than  we  are  aware  of,  provided  we 
adhere  clofe  to  the  method  of  obferva- 
lion  in  our  refearches,  and  carefully 
dived  ourfelves  of  prejudices  arifing 
from  received  Theories,  which,  invol¬ 
ving  the  mind  as  in  a  mid,  render  it 
lefs  apt  to  perceive  and  admit  the 
truth :  but  I  leave  this  exquifite  talk 
to  thofe  who  have  abilities  proporti¬ 
oned  to  its  importance  5  to  the  Hal¬ 
lers  and  Tissots  of  this,  and  the 

Boer- 
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Sect.  Boerhaaves  and  Whytts  of  fuc- 
V*  ceedlng  ages® 

&-*—Nec  mem  audei 
Rem  tentare  pudort  quam  vires  ferre 
recufent ® 

I  shall  therefore  now  finifh  this 
Effay  with  a  recapitulation  of  the  prin¬ 
cipal  matters  endeavoured  to  be  proved 
in  it ;  and  with  reflections  not  unfuit- 
able  to  my  fubjed. 


Section 
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SECTION  VL 

Recapitulation— final  caufe  of  our 
vital  motions  being  involuntary. 

THE  Ganglions,  refpeding  their  Sect® 
ftm&ure,  may  juftly  be  confi-  VL 
dered  as  little  brains,  or  germes,  of  the  v— v— 
nerves  detached  from  them,  confiding 
of  a  mixture  of  cortical,  and  nervous 
medullary  fubflance,  nourished  by  fe- 
veral  fmall  blood  veffels,  in  which^ 
various  nervous  filaments  are  collected, 
and  in  them  lofe  their  rectilinear  parallel 
direction,  fo  that  a  new  nervous  orga¬ 
nization  probably  takes  place  in  them# 

* 

Respecting  their  ufes,  Ganglions 
feem  the  fources,  or  immediate  origins 
of  the  nerves,  fent  to  organs  moved 

in- 
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Sect,  involuntarily;  and  probably,  the  check 
VI.  or  caufe,  which  hinders  our  volitions 

”"'v— 1  from  extending  to  them. 

© 

Ganglions  feem  analogous  to  the 
brain  in  their  office:  fubordinate  fprings, 
and  refervoirs  of  nervous  power,  they 
feem  capable  of  difpenfing  it,  long  af¬ 
ter  all  communication  with  the  brain 
is  cut  off.  And  tho’  they  ultimately 
depend  upon  the  brain  for  its  emana¬ 
tions,  it  appears  from  fads,  that,  that 
dependance  is  far  from  being  immedi¬ 
ate  and  inftantaneous. 

From  the  Ganglions  ferving  as  fub¬ 
ordinate  brains,  it  is,  that  the  vital  or¬ 
gans  derive  their  nervous  power,  and 
continue  to  move  during  deep :  and, 
to  the  fame  caufe,  as  well  as  to  its 
greater  irritability,  we  may  refer  the 
continuance  of  the  motion  of  the  heart, 
fo  much  longer  than  that  of  the  vo¬ 
luntary 
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luntary  mufcles,  in  perfect  apoplexies.  Sect, 
From  thence  too,  the  motions  of  the  VI. 
heart  receive  for  fome  time,  fupport,  1 

even  after  the  fpinal  marrow  and  the 
intercoftals  in  their  defcent  along  the 
neck,  are  cut  through :  fo  that  ani¬ 
mals  furvive  this  experiment  fometimes 
thirty  hours,  which  however  proves  at 
length  certainly  fatal,  by  cutting  off  all 
communication  with  the  prime  foun¬ 
tain  of  nervous  emanation. 

In  a  word.  Ganglions  limit  the  ex~ 
ercife  of  the  Soul’s  authority  in  the  a- 
nimal  ceconomy ;  and  put  it  out  of  our 
power,  by  a  fingle  volition^  to  flop  the 
motions  of  our  heart,  and  in  one  ca¬ 
pricious  inftant  irrevocably  to  end  our 
lives. 


However  in  the  dark  we  may  be, 
what  fubordinate  agents  are  employed 
by  an  Almighty  Arm ,  to  wind  up,  and 
,  L  regulate 


* 
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Sect,  regulate  this  delicate  machine,  and  fo 
VL  uniformly  to  guide  and  diredt,  indepen- 
— v— >  dant  of  us,  our  vital  and  involuntary 
motions,  we  mu  ft  at  leaft  clearly  dif- 
cern  the  goodnefs,  and  unerring  wif- 
dom  of  our  Creator  adting  therein, 
though  by  ways  paft  finding  out,  for 
our  preferyation  and  fecurity. 

Being  thus  led  up  to  this  exalted 
truth,  the  natural  and  happy  fruit  of 
my  fubjedt,  I  hope  to  be  excufed  ex- 
preffing  more  at  large  (though  full  in  a 
very  fummary,  and  im perfect  manner), 
my  fenfe  of  it,  and  in  giving  a  curfory 
glance,  at  the  final  caufe  of  a  contri¬ 
vance,  by  which  we  live. 

Researches  carried  far  into  nature, 
conftantly  lead  us  to  traces  of  an  All- 
governing  Deity,  exercifing  a  fovereign 
authority  over  His  works.  The  moti¬ 
ons  of  the  largeft  mafles,  and  moft  mi¬ 
nute 


Ganglions  of  the  nerves*  83 

nute  particles  of  matter,  all  performed  Sect. 
with  the  fame  order  and  eafe,  and  re-  VI. 
gulated  by  laws  furprifingly  limple  and  * “v- 

extenfive,  penetrating  the  inmofl  recef- 
fes  of  bodies,  and  extended  throughout 
the  univerfe ,  evince  the  diredion  of  an 
omniprefent  almighty  Power  aduating 
the  whole. 

4 

In  every  part  and  operation  cf  na¬ 
ture,  the  fitnefs  of  things  to  one  an¬ 
other,  and  one  dejign ,  and  their  fub- 
ferviency  to  the  bed:  ends,  and  to  the 
ufe  and  felicity  of  intelligent  Beings, 
point  out  the  confummate  wifdom  and 
goodnefs  of  One  great  Artificer ,  One 
original  Mind , 


The  courfe  of  Nature  is  undoubted¬ 
ly  the  effed  of  the  incefiant  diredion 
of  the  Deity,  no  lefs  than  its  creation 
and  original  arrangement :  it  feems  im~ 
poffible,  and  incomprehenfible,  that 

L  2  anv 
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Sect,  any  mechanical  power,  any  organize- 
VI.  tion  of  mere  matter,  could  of  itfelf, 


without  diredion  or  art,  produce  vege¬ 
tables  and  animals,  all  machines  of  ex~ 


quiflte  conftrudion,  at  all  times  and 
every  where  arifing  into  being  in  ama¬ 
zing  profufion  :  tailing  life,  and  by  an 
eftabiilhed  order,  made  inftindive  and 
blind  inliruments  to  bellow  it  on 
others,  and  then  retiring  from  this 
ftage  of  exiftence  after  a  Ihort  appear¬ 
ance  upon  it.  But, 


- - «  Lhe  univerfal  Caufe 

ASis?iot  by  partial^  but  by  general  Laws”' 

By  fuch  laws  originally  eftabiilhed 
to  ieciire  the  uniformity  of  nature, 
the  conftancy  of  caufe  and  effed,  and 
the  permanency  of  fpecies ;  God  di- 
reds  the  fucceffive  evolutions  of  the 
animal  and  vegetable  tribes.  The  ver¬ 
dure  of  the  field,  and  all  its  flowery 
plants,  the  hirmble  flirubs,  and  the 


Ganglions  of  the  nerves. 


85 


lofty  trees,  in  infinite  variety*  are  his  Sect* 
eonfiant  care,  as  well  as  his  bounteous  VI. 
gift.  Sole  giver  of  life  He  infpirits  with 
animation,  the  meanefl  infedt,  and  moft 
abjedt  reptile,  no  lefs  than  the  more 
perfedt  and  nobler  animals,  and  by  His 
wifdorn  guides  them  all  to  the  feve- 
ral  ends  of  their  exiftence  (n). 

Every 

( n )  This  a  truth  deduced  from  the  moft  profound  exami¬ 
nations  into  nature,  as  well  as,  apparent  from  a  fuperficial  fur- 
vey  of  it,  and  agreeable  to  common  fenfe. 

’Tis  a  truth  proved  and  confirmed  by  the  difcoveries  of  a 
Haller  and  a  Bonnet,  as  well  as  by  the  refearches  of  the 
ableft  interpreters  of  nature  in  all  former  times.  By  thofe  of 
Aristotle,  Cicero,  Galen,  Bacon,  Boyle,  Newton,. 

Me.  Laurin,  who  concur  in  demonftrating  that  the  laft  Link  in. 
the  Chain  of  natural  caufes  terminates  at  the  throne  of  GOD. 

In  vain  have  various  perfons  endeavoured  to  give  a  fatisfadlory 
account  of  the  origin  of  organized  Bodies  by  any  mere  mechanical 
operation  *,  as  eafily  might  we  conceive  a  Watch  capable  of  produ*- 
cing  its  like  without  a  Maker.  The  efforts  of  a  modern  writer 
of  great  genius  in  favour  of  this  caufe,  have  not  given  more  fa- 
tisfadtion  than  thofe  of  Democrates  and  Des  Cartes  for¬ 
merly  gave.  Happy  in  overturning  the  falfe  fiyftem  of  generation 
founded  on  the  obfervations  of  Leewenhoeck,  he  has  built  upon 
its  ruins  one,  no  lefs  imaginary,  and  in  all  refpedls  more  excep¬ 
tionable. 

The  Microfcope,  indeed,  difeovers  to  us,  not  only  in  the  ferni- 
* ml  liquors  of  animals  of  both  fixes,  but  alfo  in  infufions  of  all 

kinds 
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Sect*  Every  thing,  in  fine,  on  Earth  and 
VI.  in  the  Heavens,  manifefts  and  prefents 
— '  Him  to  us ;  and  in  the  wonders  of 

the 


kinds  of  animal  and  vegetable  matter.  Animalcules  fmall  and  vari¬ 
ous  beyond  all  conception,  but  Hill  poffeffing  every  chara&eriftic 
of  a  living  and  complete  animal. 

Though  thfefe  Animalcules  are  over-rated  in  the  Leewen- 
hoeckian  fyftem  of  Generation  $  they  are  under-valued  in  that  of 
De,  Buffon,  and  have,  like  ignes  fatui,  led  both  into  miffakes. 
To  call  thefe  microfcopic  Animals,  particles  of  mere  unorganized 
mattery  felf-moved,  and  Jelf-aEtive — organic  particles,  unorganized, 
but  tending  into  organization ,  &  une  inatiere  •v’rvante,  is  a  prodi¬ 
gious  petitio  principii,  and  abufe  of  language. 

But  hill,  in  order  to  evade  the  acknowledgement  of  art  in 
the  formation  of  animals,  it  is  faid,  Thefe  organic  particles  are 
determined  to  this  or  that  fhape,  are  organized,  by  means  of  ani¬ 
mal  Moulds :  this  is  ftill  affirming  what  is  deftitute  of  proof,  and 
faying  what  cannot  be  conceived  or  underftood,  if  any  thing  elfe 
is  thereby  meant  betides  the  affimilating  power  of  a  body  already 
formed.  In  any  other  fenfe,  moulds  capable  of  forming  machines 
to  complete,  fo  aftonilhing,  of  imparting  form,  external  and  inter¬ 
nal,  order,  connexion,  motion,  life,  with  fuch  amazing  exadl- 
nefs  and  propriety,  in  machines  conlifting  of  fuch  a  prodigious 
tariety  of  parts,  would  be  more  wonderful  than  the  machines 
themfelves :  they  explain  nothing,  and  inftead  of  fhowing  how 
animals  may  be  made  without  art,  they  fuppofe  a  higher  exertion 
of  it  $  but  an  exertion  paffing  all  comprehenfion  :  and  this  cele¬ 
brated  modern  fyftem,  with  all  the  embellishments  of  eloquence,  and 
ornaments  of  language,  has  not  the  credibility  even  of  a  Romance. 

The  •vital  and  cflential  parts  of  animals  could  not  have  fub- 
fiiled  feparaicly,  or  been  produced  one  after  another,  but  muff: 

,  have 
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the  1  owe  ft,  as  well  as  the  mod  magni¬ 
ficent  of  His  works,  the  underftand- 
ing  with  tranfport  traces  the  perfections 

of 

have  been  one  coceval  fyftem,  formed  at  once,  and  connected 
together  previous  to  what  is  called  Generation ,  which  is  in  fa£t 
only  the  occafion  of  the  growth  and  increafe  of  thefe  Rudiments 
of  a  nervous  and  vafcular  fyftem  in  hulk  and  ftrength,  and  into 
iuch  parts,  as  are  capable  of  fhooting  and  vegetating  from  them., 

If  it  be  admitted  as  eftential  to  animal  life,  that  the  heart 
fhould  receive  its  nervous  influence  from  the  brain,  and  the  brain 
its  nourifhing  blood,  and  the  liquor  it  is  to  feparate  for  the  ufe 
of  the  nerves  and  the  purpofes  of  mufcular  motion  and  fenfa- 
tion,  fr®m  the  arteries;  and,  that  a  part  of  thefe  fluids  fhould 
again  return  to  the  heart  by  the  veins  :  it  is  eafy  to  perceive 
that  in  the  generation  of  animals,  a  heart  and  a  brain,  and 
their  communicating  veflels,  and  mutual  dependencies,  could  never 
be  produced  at  all,  much  lefs  produced  at  once,  by  the  circula¬ 
tion  of  the  different  liquors  of  the  parent  animal  in  their  pro¬ 
per  veflels,  or  by  any  alteration  thefe  liquors  undergo  in  the  organs 
of  fecretien  or  of  generation  :  and  that  the  production  of  an  animal, 
is  a  work  not  to  be  effected  by  matter  and  motion  alone,  and 
is  fuperiour  to  all  mere  mechanical  means. 

Good  obfervations  and  juft  reafonings  lead  us  to  conclude,  that 
all  plants  and  all  animals  whatfoever,  in  their  feminal  ftate,  are 
preformed,  and  that  their  eflential  parts  exift  in  miniature ;  but 
in  a  dormant  and  inactive  ftate,  very  different  from  that  of 
•micrfcopic  animalcules ,  or  moving  particles  feen  by  the  aid  of 
Microfcopes. 

Fecundation  puts  this  germinating  principle,  this  bud  of  Being , 
peculiar  to  every  fpecies,  into  life  and  aftion.  The  male  fperm 
ftimulates  the  little  heart,  and  roufes  it  into  motion,  and  gives 
occafion  to  a  circulation  of  liquors  in  organs  prepared  for  it, 

but 
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VI. 
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Sect,  of  a  Creator,  who  is  not  far  from 
VI.  every  one  of  us,  and  in  whom  we 
live,  move  and  have  our  being;  fees  His 
fingers  touching  the  keys  of  nature, 
producing  harmony  in  the  univerfe; 
and  His  omnipotent  arm  unwearied 

for 

but  till  then  at  reft  j  it  is  thus  the  means  of  nourishing,  enlarging 
and  unfolding  what  already  exifted,  what  .was  already  formed 
and  created,  but  creates  nothing.  Creation  is  the  work  of  God 
alone.  As  he  is  oar  true  Father,  and  all  plants  and  animals  which 
are,  have  been,  or  fhall  be  upon  the  earth,  are  indeed  the  imme¬ 
diate  productions  of  His  hand. 

If  it  be  found  impoffible  to  account  for  the  re-produ£tion  of 
animals  by  equivocal  generation,  or  by  any  mere  mechanical  ope¬ 
ration  j  and,  in  order  to  obtain  fome  tolerable  comprehenfion  of 
this  great  myfterious  work,  we  muft  have  recourfe  to  fuperintend- 
ing  intelligence,  and  refer  the  generation  as  well  as  formation 
of  animals  to  the  art  and  power  of  God  3  I  fee  no  reafon  why, 
to  the  exclufion  of  the  fame  aCtive  principle,  we  fhould  very  anx- 
ioufly  feek  to  refer  the  involuntary  and  vital  motions  of  animals 
to  mechanical  caufes  alone,  or  to  any  other  than  to  their  ori¬ 
ginal  mover  j  efpecially  when  we  confider  that  thefe  motions 
feem  defignedly  with-held  from  the  volitions  of  our  own  minds, 
and  that,  unconfcious  of  them,  we  neither  deliberate  concerning 
them,  nor  even  find  them  obedient  to  the  authority  of  our  Will, 
The  many  unfuccefsful  attempts  of  ingenious  Phyficians  to 
account  for  thefe  motions  on  the  principles  of  mere  mechanifm, 
ihould  convince  us  of  the  vanity  of  fuch  attempts,  and  that  they 
labour  under  fome  infuperable  difficulty.  Nor  can  the  doCtrine  of 
Stahi,  who  refers  all  thefe  motions  to  our  foul,  be  admit¬ 
ted 
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for  lb  many  ages  iu  (killing*  conduit 
ing  every  thing. 

But  we  ourfelves  are  an  abridgment 
of  the  unlverfe*  and*  with  reverence  be 
it  (poke,  contain  within  os  the  image 
of  its  Creator  i  and  were  it  poffible 
not  to  trace  Him  in  that  vaft  Thea¬ 
tre  where  He  exercifes  His  power 
and  wifdom  with  foch  magnificence* 
we  might  neverthelefs  contemplate 
His  Being  and  Attributes  difplayed  ia 
Gur  ftru&ore,  and  exercifed  in  our 
prefer  vation. 

M  '  The 


ted,  ’till,  the  adherents  to  his  feci  inform  us,  when  the  foul  Brtk 
began  to  be  cloathed  with  body,  and  affirmed  the  direction  of  its 
osconomy,  and  operations,  of  which,  after  all  our  refearches,  we 
remain  fo  ignorant :  when  it  firft  ventured  to  let  the  heart 
pant,  and  imparted  motion  to  the  vital  parts ;  and  when  it  exer¬ 
cifed  the  power  of  fufpending  and  renewing  thefe  motions  :  ”till, 
I  fay,  we  are  better  Satisfied  in  all  thefe  particulars,  it  will  be 
moft  rational  as  well  as  decent,  to  refer  the  carrying  on,  and 
direction  of,  the  vital  and  involuntary  motions  of  animals,  with 
their  formation,  to  the  Deity  by  whom,  indeed,  we  are  fearfully 
and  wonderfully  made  and  preferred. 
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Sect.  The  mechanifm  of  our  body,  the 
VI.  connexion  and  fubferviency  of  all  its 

f 

parts  to  a  common  purpofe,  the  ex- 
quifite  contrivance  of  its  organs,  con¬ 
fiding  of  all  the  various  orders  of  vef- 

fels,  interwoven  with  wonderful  art, 

t  \ 

have  led  Anatomifts  in  all  ages  to  ac¬ 
knowledge  an  infinitely  wife  and  power¬ 
ful  Maker.  Among  the  mod  precious 
remains  of  antiquity,  are  thofe  commen¬ 
taries  of  Galen,  wrote  on  the  ufes  of 
the  parts  of  the  human  Body,  as 
hymns  and  offerings  of  praife  to  the 
great  Creator  of  it.  Is  it,  indeed,  other- 
wife  conceivable  how  fuch  confiftency 
and  harmony  could  have  taken  place 
in  the  different  parts  of  our  wonderful 
frame  ?  How  they  could  have  been 

fo  exactly  fitted  to  each  other,  and  to 
* 

the  exterior  obje&s,  which  have  an  e- 
vident  relation  to  them,  and  the  fydem 
they  compofe  ?  Could  the  bones  and 
mufcles  have  been  fo  well  difpofed  for 

motion, 
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motion,  without  a  fuperior  knowledge  Sect. 
in  mechanics  ?  The  Eye  fo  admirably  VI. 
adapted  to  admit  light  and  appropriated 
to  vifion,  '  was  it  formed  without  a 
knowledge  of  optics  ?  Or  the  Ear*  with¬ 
out  the  fcience  of  founds?  To  attri¬ 
bute  contrivances  like  thefe,  and"'  even 
Underftanding  itfelf,  to  unintelligent 
caufes,  rather  than  to  the  all-wife  Pa¬ 
rent  of  Nature,  fee  ms  an  incompi  ehen- 
fible  perverfion  of  Realon  and  Philo- 

From  the  curious  ftrufture  of  our 
bodies  we  infer  the  wifom  and  power 
of  bur  Maker  $  but  in  the  confutation 
and  operations  of  our  rational  Souls, 

Man’s  noble  ft  part,  and  true  e  fence, 
the  image  of  God  is  impreffed  and 
delineated,  and  His  government  of  the 
univerfe  exemplified,  more  efpecially 

4, 

in  the  confcious  exercife  of  that  power, 
by  which,  we,  as  free  agents,  are  ca- 

M  2  pable 
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Sect*  pable  of  exciting  ati  infinite  variety  of 
VI.  movements  incur  bodies*  all  of  them 
-“"v— ^  depending  upon,  and  regulated  by  our 
volitions  $  while  others  go  on  with  a 
feeming  fpontaneity  and  independance, 
and  begin  and  end  only  with  life  itfelfi 

Even  our  inclinations  and  paffions, 
thole  fources  of  fo  much  apparent  ill, 
ares  by  the  Deity,  providently  render¬ 
ed  the  means  of  our  prefervation  both 
as  individuals  and  as  a  race :  and  an 
in  (tindi  ve  affedion  for  thefe  ends  and 
thofe  means,  powerfully  operate  upon 
us,  and  like  two  different  powers  ac¬ 
ting  in  one  direction,  condudt  us  with 
redoubled  force  to  the  ends  intended 
by  our  Maker  to  be  produced  by  them. 
Thefe  important  ends  ate  always  lefs 
(ecured  by  our  i  nil  in  dive  love  of  life, 
fear  of  death,  and  natural  delire  of 
progeny,  than  by  the  more  vehement 
appetites  and  inflindts,  which  allure  us 

to 


% 
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to  -the  exercife  of  certain  faculties  more  Sect, 
immediately  as  gratifications,  than  as  the  VI, 
efficient  means,  which  by  experience 
are  known  to  fulfill  the  porpofes  of  na¬ 
ture  :  and  thefe  inftinds  have  in  com» 
nion  with  every  fpring  of  adtion  infixed 
in  our  frame,  a  ftrength  and  impetu- 
ofity  capable  of  carrying  us  too  far,  the 
more  certainly  to  fecure  their  efficacy 
as  incitements  to  the  great  ends  of 
animal  life. 

Yet,  the  love  of  life  and  all  its  en¬ 
joyments,  and  the  fear  of  death  and  all 
its  dreaded  harbingers,  would  have  been 
but  iofufficient  fecurities  for  our  carry¬ 
ing  on  the  vital  motions,  with  that  con- 
ftancy  and  uniformity  neceffary  to  the 
prefervation  of  life,  if  thefe  motions 
had  depended  on  011*  will  and  choice, 

Reafon  would  have  deliberated  con¬ 
cerning  them  with  too  much  flownefs, 
and  volition  would  have  executed  them 

with 
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Sect,  with  a  dangerous  and  fatal  caprice. 
VI.  For,  if  the  heart  had  been  fubjefted  to 
the  Soul’s  authority  as  much  as  the  vo¬ 
luntary  mufcles  are ;  if  its  motions  could 
have  been  fufpended,  or  ftopt  with  the 
fame  facility,  Death  would  then  have 
coft  us  no  painful  pang :  and,  when¬ 
ever  the  body  was  tortured  by  pain  and 
difeafe,  or  the  mind  in  anguilh  from 
grief  or  difappointment,  a  remedy  fo 
eafy  to  be  applied,  (an  efcape  from  all 
prefent  mifery  made  by  the  very  aft,  and 
in  the  inflant,  of  choice)  would  have 
been  recurred  to  with  a  dreadful  fre¬ 
quency.  Death,  no  longer  armed  with 
p^in  and  terror,  would  in  a  Ihort  time 
have  extirpated  the  human  race. 


J 

v 


4 

} 


The  prefervation  therefore,  and  fe- 
curity  of  life  in  every  moment  of  it, 
depends  upon  our  vital  motions  being 
entirely  fubjeft  to  the  wife  government 
of  the  Author  of  our  lives ;  who  charges 

Him- 
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Hi  mself,  with  the  immediate  care,  of  Sect. 
them,  and,  of  as.  VI* 

All  this,  when  attentively  confider- 
ed^  muff  ailed  us  with  a  fenle  of 
God’s  goodnefs  5  who%  tenderly  refpec- 
ting  the  imbecility  of  man’s  nature, 
hath  been  pleafed  by  appetites  and  paf- 
fions,  to  excite  him  to  ads  of  lelf- 
prefervation  ;  and  where  the  violence  of 
thefe  might  have  been  hurtful,  no  lefs 
than  the  flownefs  and  inftability  of  Rea- 
fon,  hath  taken  00 r  fafety  under  his 
own  more  immediate  direction. 


That  mind  mu  ft  be  ftrangely  pre- 
poffeffed  and  bewildered  with  falfe  fci- 
ence,  which  rather  fecks  for  the  caufe 
of  thefe  involuntary  motions  in  dead 
matter,  organization,  chance,  neceffity, 
fomething  that  without  knowledge  or 
power,  ads  wifely  and  powerfully,  than 
in  the  great  fountain  of  Power ,  Wif- 
dom  and  Animation .  Un- 
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Sect.  Unless  to  fbeb,  this  field  of  ftody, 
VI.  (to  life  the  words  of  an-  elegant  wri~ 
ter),  (0)  gs  cannot  be  barren  of  Praife 
to  our  Creator*  nor  unproductive 
u  to  ourfelves  of  that  noble  and  un- 
11  common  union  of  fcience  and  ad~ 
u  miration*  which  a  contemplation  of 
%t  the  works  of  infinite  wifdom  alone 
€€  can  afford  to  a  rational  mind  3  whilft 
tg  referring  to  Him  whatever  we  find 
of  right*  or  good*  or  fair  in  ourfelves, 
*e  difcoveriog  His  flrength  in  our  weak® 
te  nefs  and  imperfection*  honouring 
<c  them  where  we  clearly  difcover  them* 
a  and  adoring  their  profundity  where 
€C  we  are  loft  in  our  fearch*  we  may  be 
tc  inquifitive  without  impertinence,  and 
H  elevated  without  pride  3  we  may  be 
cc  admitted  (if  I  may  dare  to  fay  fo) 
S£  into  the  counfels  of  the  Almighty  by 
;  £g  a  confideration  of  His  Works.5’ 

ft  v  . 

(0)  EiTay  on  the  fublime  and  beautiful. 


THE  END. 


